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ABSTRACT 
Students with language-based learning disabilities demonstrate learning 
challenges that must be addressed to enable them to succeed academically. Some of 
these students have difficulty with the process of organizing their thoughts about 
information acquired and expressing them in the form of an explanation, both of which 
are critical to effective learning and the demonstration of learning. Graham's (1990) 
research reveals that these students use simplified approaches to the task of explanation, 
illustrating this challenge. 
This study was designed to analyze the effectiveness of an instructional approach 
to teach students to give an oral explanation. It utilized a toy to facilitate organization of 
the students' thinking, potentially aiding in their oral expression of a complete and 
coherent explanation, and possibly increasing their level of engagement, another area of 
learning that is also often challenging to these students (Mathinos & Wypych, 1988). 
The intervention used was based on Self-Regulated Strategy Development, an 
instructional approach that combines strategy instruction with self-management 
v 
procedures (Graham & Harris, 1996), and a toy used as a manipulative that was projected 
to: (a) serve as an analogy to the chronology, completeness, and coherence of an 
explanation, and (b) increase engagement in the task. This intervention was an 
application of Universal Design for Learning principles, which was the overarching 
conceptual framework to this research, that has been found effective to enhance student 
learning (Rose & Meyer, 2002). 
A single-subject multiple baseline design was used to evaluate the effectiveness 
of this approach with four middle school students with learning disabilities, all of whom 
were selected because of their difficulty with the process of explanation. Measures were 
taken on baseline levels of engagement and quality of oral explanation with instruction 
alone, and then with instruction and a toy as an enhancement to instruction. Results 
revealed that participating students' oral explanation scores increased slightly from 
baseline to Intervention 1 (Instruction) to Intervention 2 (Instruction review and toy use). 
While scores increased slightly from Baseline to Intervention 1 (Instruction), the 
subsequent increase from Intervention 1 to Intervention 2 (with the manipulative toy), 
was greater. Additionally, when considering student engagement data, for all but one 
student, the manipulative toy kept students highly engaged in both Intervention phases. 
This study suggests that the use of a manipulative toy in instruction improved 
students' learning. It also provides evidence that there is potential for the structured use 
of manipulative toys as augments to instruction more generally. These results have direct 
implications for practice in the area of curriculum design for students with learning 
disabilities. 
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Chapter 1 
Introduction 
All students are deserving of a high-quality education received through high-
quality instruction; students with language-based learning disabilities are no exception. 
This study was intended to explore an instructional support to meet this goal. To be 
specific, this study was designed to analyze the effectiveness of an instructional support 
for student's giving an explanation, which can be defined an utterance that provides a 
conceptual framework for a phenomenon that leads an audience to a sense of 
understanding (Brewer, Chinn, & Samarapungavan, 1998). It utilized a toy as a 
manipulative to increase engagement and facilitate organization of the students' thinking, 
potentially aiding in the expression of a complete and coherent explanation. The target 
participants were middle school students with learning disabilities, as this population of 
students often lacks the critical skills for these processes. 
Background 
A language-based learning disability refers to a spectrum of difficulties related to 
the understanding and use of both spoken and written language and results from 
biological differences in the way an individual ' s brain functions (American Speech-
Language-Hearing Association, 2010). Students identified as having a language-based 
learning disability experience impaired language ability, which includes the academic 
processes of reasoning, speaking, and writing (American Speech-Language-Hearing 
Association, 2010). For example, students with a language-based learning disability may 
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find it difficult to communicate, or express ideas efficiently and unambiguously. 
The path to educational success of students with disabilities has been paved by 
federal legislation. Two education laws have had a marked impact in education is 
provided to students with special needs: (a) No Child Left Behind (NCLB, 2001), and (b) 
The Individuals with Disabilities Education Act (IDEA, 2004). NCLB (2001) is the 
comprehensive school law that articulates requirements related to accountability, parental 
involvement, qualifications of teachers, and the use of research-based teaching methods 
to improve academic achievement of all students in public schools receiving federal 
funds. IDEA (2004) is the reauthorization of the Education for All Handicapped 
Children Act (PL 94-142), initially enacted in 1975, originally designed to require states 
to assure that a free and appropriate public education for all students with disabilities was 
provided. Taken together, these laws have provided the framework onto which state-
level curricular guidelines are mapped. 
These two historic laws work to ensure that high standards are set for all students 
with disabilities, and that every child receives a quality education. Moreover, since their 
passage, there has been increased pressure on state educators to improve student 
academic achievement (Rothman, 2009). The accountability demands on teachers 
imposed by NCLB have led educators to focus on the targeted standards of state and 
national assessments. As the students that fill classrooms are different from each other 
with regard to their learning needs and styles, they can understandably struggle to 
succeed in a one-size-fits-all educational curriculum (Meyer & Rose, 1998; Rose & 
Meyer, 2002). Therefore, student engagement and instructional design are imperative to 
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consider when creating and employing instructional materials to address the particular 
learning needs of students, as required by law. 
The Problem 
One area in which students with learning disabilities have difficulty is in the 
process of explanation (Graham & Harris, 2000; 2006; McCutchen, 1988), which may be 
complicated by their difficulty with task engagement (Bereiter, Burtis, & Scardamalia, 
1988). Flower & Hayes (1981) emphasized that thought expression is a complex 
cognitive process and students with learning disabilities are found to use a simplified 
approach to such academic tasks (Graham & Harris, 2006). Moreover, students' lack of 
engagement in learning is a pervasive obstacle in instruction (Friedman & Cancelli, 1987; 
Harper & Maheady, 2007; Lancioni, O'Reilly & Oliva, 2002). 
Expression of an explanation. Language expression is an integrated system 
including oral (aural/listening and speaking) and written (reading and writing) processes 
(Snider, 2002). Thus, expression is a complex activity requiring the coordination of 
cognitive processes (thinking and organizing thoughts) and composing (extraction of 
ideas, written or dictated) (Flower & Hayes, 1981 ). Research reveals that some students 
with learning disabilities approach expression differently than their non-learning disabled 
peers (Englert & Raphael, 1988; Graham, 1990; Graham & Harris, 2000; Graham & 
Harris 2003; Graham, Harris, MacArthur, & Schwartz, 1991). For instance, students with 
learning disabilities have a less strategic approach to written/dictated compositions than 
their non-disabled peers (Englert & Raphael, 1988; Graham 1990); engage in little to no 
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planning in these tasks (Graham, 1990; Graham & Harris, 2000; Graham & Harris, 2003; 
Thomas, Englert, & Gregg, 1987); and produce short texts with minimal elaboration on 
their ideas (Graham, Harris, MacArthur, & Schwartz, 1991). Further, some middle 
school students with learning disabilities have been shown to have particular difficulty 
with the process of expressing explanations (Welch, 1992). These students are, thus, in 
need of an effective approach to aid them in learning how to provide an explanation. 
Engagement. Friedman, Cancelli, and Yoshida (1987) found that the attention 
and engagement of students with learning disabilities are strongly correlated with 
educational achievement. However, many students with learning disabilities demonstrate 
a lack of ability in this area and need assistance to increase their engagement in learning 
tasks (Mathinos & Wypych, 1988). Moreover, some struggle greatly with traditional 
teaching methods, resulting in a lack of engagement in learning endeavors (Harniss, 
Caros, & Gersten, 2007). Lack of engagement is a salient obstacle for some students 
with learning disabilities, and thus there is a need for highly engaging instructional 
methods and materials for this population of students. 
Conceptual Framework 
Universal Design for Learning (UDL) is a potential framework to address these 
challenges related to students' learning the process of expression of explanations and 
increasing engagement (Meyer & Rose, 1998; Rose & Meyer, 2002). Through the 
application ofUDL principles, improved learning outcomes may result in classrooms that 
include students with diverse needs and backgrounds. 
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Universal Design for Learning is an educational framework that can be applied to 
instructional methods. It has been adapted from the concept of universal design in 
architecture, where structures are designed to accommodate the widest spectrum of users 
(Rose & Meyer, 2002). "Universal," in the educational context, does not mean "one size 
fits all," but rather learning designs that accommodate the widest possible range of 
learner needs and preferences. Proponents of UDL assert that learning, instruction, and 
assessment are most effective in environments that are flexible enough to accommodate 
individuals according to their particular strengths and needs, which may be physical, 
intellectual, and/or motivational (Rose & Meyer, 2002). 
Applying UDL principles can lead to more accurate instruction by providing 
options, tools, and materials that reduce "undesirable" difficulties or irrelevant barriers 
that interfere with accurate instruction and assessments (Rose & Meyer, 2002). The 
principles that serve as the foundation for UDL are consistent with those proposed by 
Vygotsky (1962) who argued that learning is made up of three essential elements: (a) 
recognition of the information to be learned, (b) application of strategies to process that 
information, and (c) engagement with the learning task. The Universal Design for 
Learning Guidelines are organized according to these principles: 
1. Provide multiple means of representation 
2. Provide multiple means of action and expression 
3. Provide multiple means of engagement (CAST, 2008) 
When the principles and guidelines of Universal Design for Learning are applied 
to curriculum and instruction, scaffolds and supports are built directly into the 
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educational materials from the start, and this approach has been found to significantly 
enhance learner engagement (Rose & Meyer, 2002). 
Proposed Research 
This study was designed to examme the effectiveness of an instructional 
intervention to teach chronology, coherence, and completeness of an oral explanation 
within the UDL framework. Chronology was defmed as sentences sequenced as topic 
sentence, supporting sentences, and concluding sentence; coherence was defmed the 
explanation having a clear beginning, middle, and end, with all sentences supporting and 
relating to the topic sentence; and completeness was defined as the explanation including 
a topic sentence, at least three supporting sentences, and ending with a concluding 
sentence. This intervention was intended to provide students with instruction on how to 
give an explanation, with the instructional design based on the Self-Regulated Strategy 
Development (an instructional approach that combines strategy instruction with self-
management procedures, Harris & Graham, 1996)), and a toy used as a manipulative that 
was projected to: (a) serve as an analogy to the chronology, completeness, and coherence 
of an explanation, and (b) increase engagement in the task. The intervention was based 
on the needs of students with learning disabilities who struggle with their ability to 
provide an explanation and benefit from supports for thought organization (Mason, 
Snyder, Sukhram, & Kedem, 2006). It was also based on data that demonstrate graphic 
organizers as an effective tool to facilitate the development of composition skills of 
students with learning disabilities (Bulgren, Schumaker, & Deshler, 1988; DiCecco & 
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Gleason, 2002; Doyle, 1999; Horton, Lovitt, & Bergerud, 1990). Additionally, this 
instructional intervention was centered on the knowledge that manipulatives have been a 
highly effective instructional tools in concretely representing abstract ideas (Green, 
Flowers, & Piel, 2008; Moyer, 2001; Skylar, 2008; Weiss, 2006), and as concrete objects 
they have the capability to be touched, moved, and rearranged (Kennedy, 1986; Uttal, 
Scudder, & DeLoache, 1997). Manipulatives have proven to be valuable for students 
with a wide range of learning difficulties, including those with learning disabilities 
(Skylar, 2008). The Universal Design for Learning framework, the overarching 
conceptual framework used in this study, coupled with manipulatives to engage students 
in their learning, and graphic organizers to provide thought organization, can be seen as 
an integrated potential solution to this problem. 
Research Question 
This research was designed to answer the following question: Can an 
instructional intervention using a manipulative toy facilitate and improve the ability of 
middle-school students with learning disabilities to develop a chronological, coherent and 
complete oral explanation? 
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Chapter 2 
Review of the Literature 
Introduction 
The ability to express thought is a reflection of a students' thinking and metric of 
knowledge demonstration (Anastaniow, 1971; Hooper, 2002). Students with learning 
disabilities often have difficulty with expressing thought in the form of an explanation 
and little research has been conducted to identify approaches that are effective in 
remediating this deficit. One possible approach may include the use of toys as a 
manipulative to augment instruction. It is hypothesized that three-dimensional toys that 
can be touched, held, and moved can be used as concrete representations of what the 
students' thought organization should be, and will increase students' ability to express 
their thoughts in an explanation. It is also hypothesized that the toys will be engaging, 
thus increasing students' ability to express an explanation. 
This chapter includes a discussion of the relevant literature related to the three 
areas that informs these hypotheses. These include (a) the research on instruction of 
expression of an explanation for students with a learning disability (the key problem); (b) 
research on the use of Universal Design for Learning as a framework to design flexible 
and supportive curricula (first piece of the proposed solution); and (c) research on the use 
of graphic organizers and manipulatives to engage student learning (second piece of the 
proposed solution). 
8 
Expression of Thought 
A student's ability to express thought is a reflection of the student's thinking and 
level of development (Anastaniow, 1971). Expression is the ability to produce language 
in any of a number of different modalities such as speech, sign or writing (Tassoni, Beith, 
Eldridge, & Gough, 2002), and is often used as a metric of knowledge demonstration 
(Hooper, 2002). An explanation is one way in which thought is expressed. 
This section will review the literature on expression, as it relates to explanation. 
It is organized around the three main areas directly related to the processes to be studied 
in this research: expression, explanation, and organization of thought. Each of these three 
sub-sections will focus specifically on expression in the paragraph form (i.e. , connected 
thoughts in a logical order). 
Paragraph expression. A paragraph is a collection of related sentences 
regarding a single topic (Driscoll & Brizee, 201 0). Driscoll and Brizee (20 1 0) asserted 
that effective paragraphs possess cohesion (a united, single focus) and coherence (logical 
layout of ideas for easy understanding). Additionally, a well-constructed paragraph is 
characterized as beginning with a topic sentence, followed by supporting details, and 
ending with a closing statement (Welch, 1992). 
There is a direct relationship between thinking and the process of composing a 
paragraph of text (Dilworth, Reising, & Wolfe, 1978). Loban, Ryan, and Squire (1969) 
described the connection between thinking and composing as follows: "To write clearly, 
students must think clearly. To write competently, they must think competently. To 
write with power and imagination, they must think with power and imagination: 
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think/write write/think - these processes cannot be disjoined" (p. 319). Flower and 
Hayes ( 1981) further stated that the student "must exercise a number of skills and meet a 
number of demands - more or less all at once. As a dynamic process, writing is the act of 
dealing with an excessive number of simultaneous demands and constraints. Viewed this 
way, a writer in the act is thinker on full-time cognitive load" (Flower & Hayes, 1981 , p. 
33). Composing text is thus a complex activity requiring the coordination of cognitive 
processes (the thinking and organizing of thought) and composition (getting ideas onto 
paper). 
Explanation. Explanation is a common occurrence in everyday life (Brewer, 
Chinn & Samarapungavan, 1998; Norris, Guilbert, Smith, Hakimelahi & Phillips, 2005; 
Passmore, 1962). Learning to explain is a process that begins in early childhood when 
children participate in informal conversations at home, and continues throughout the life 
span as individuals learn concepts and encounter new situations that call for explanations 
(Peterson, 2005). Even before they enter school, young children are likely to have heard 
explanations for a range of phenomena during mealtime (Aukrust & Snow, 1998; Beals 
& DeTemple, 1993; Ochs, Taylor, Rudolph, & Smith, 1992), at museums (Callanan & 
Jipson, 2001 ; Crowley, Callanan, Jipson, Galco, Topping, & Shrager, 2001), and in other 
informal settings (Ochs & Caps, 2001). However, once children enter school, 
explanations can take on a specialized role. Explanations in school are likely to involve 
abstract and decontextualized language (Bruner, 1986). 
Donaldson (1986) defmed an explanation as an utterance containing casual 
connectives such as "because" and "so", while Brewer, Chinn, and Samarapungavan 
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(1998) characterized an explanation as "an account that provides a conceptual framework 
for a phenomenon that leads to a feeling of understanding in the reader/hearer" (p.119). 
Explaining is often equated with telling, providing information, or helping someone to 
understand something (Kennedy, 1996). However, in academic situations, explanations 
can be viewed more narrowly. Kuhn (1970) suggested that what constitutes a suitable 
explanation is dependent on the specific discipline, as well as the child's level of 
development, suggesting the more skilled the child, the more complex the explanation. 
Metz (1991) investigated explanations of movement and jamming gears that were 
generated by children ages 3, 5, 7, and 9 years of age. She noted that even young children 
were able to generate physical mechanistic explanations (involving motion) as a type of 
explanation as they experimented with and learned how to manipulate gears. She also 
stated that children's explanations developed over time, with earlier explanations forming 
the basis for the later, newer explanations. Metz' s findings suggest that with a strong 
foundation for explanation skills, children's abilities to explain can develop and 
strengthen over time. 
Callanan and Oakes (1992) examined explanations generated during the 
interactions of preschoolers and their parents. Their subjects were 30 preschool children 
(ages 3, 4 and 5 years), with an equal number of boys and girls. The parents used diaries 
to collect and journal information about the "how" and "why" questions that their 
children asked and also provided a summary of their responses. The researchers found 
that children generated a variety of explanation eliciting questions such as "How" 
questions about the way things work or the way things are made (e.g., "How are bricks 
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made?"), "Why" questions (e.g., "Why do we go to sleep?"), "What would happen if' 
questions about the causal consequences of an event, and the destinations of things (e.g., 
"Where do fish in the ocean come from?"). Callanan and Oakes found that pre-schoolers 
frequently asked questions that called for explanatory responses and were interested in 
hearing explanations for a variety of phenomena including scientific explanations from 
their parents. Callanan and Oakes' findings suggest that children are motivated to seek 
explanatory information actively and can use specific conversational strategies to obtain 
it. 
Beals, DeTemple, Tabors, and Snow (1991) investigated kindergarten literacy and 
narrative and explanatory talk during meal time. The researchers found that explanatory 
talk can be identified in children as young as three and four years of age. Furthermore, 
Beals et al. found that explanatory talk during meal time is predictive of later vocabulary 
development, measured by standardized tests. This research, in addition to Callanan and 
Oakes ' (1992) research, indicates that even young children can be curious about their 
world, and that they seek and supply explanations in an interactive context. Moreover, 
this research is indicative of the value of explanatory talk on later vocabulary 
development. 
Organization of thought. When trying to organize planned thoughts, some 
students with learning disabilities have difficulty arranging those thoughts into a coherent 
and sequential paragraph without support (Englert, Zhao, Dunsmore, Collings, & 
Wolbers, 2007; Graham, Harris, & Larson, 2001; Wong, 2000). Organization ofthought 
is necessary in expression, as the flow of a composition can affect how the reader 
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interprets the text. To that end, graphic organizers can facilitate students with learning 
disabilities ' composing experiences (Mason, Snyder, Sukhram, & Kedem, 2006). 
Graphic organizers are visual displays that illustrate the relationships between 
facts, terms, and/or ideas within a learning task, including composition (Hall & 
Strangeman, 2002). For instance, a Venn diagram is a simple example of a graphic 
organizer. These organizers are particularly beneficial for students with learning 
disabilities because graphic organizers help to organize thoughts and concepts into visual 
representations. Moreover, they have been demonstrated to be an effective tool to 
facilitate learning and increase academic achievement, which are areas of weakness for 
these students (Bulgren, Schumaker, & Deshler, 1988; DiCecco & Gleason, 2002; Doyle, 
1999; Horton, Lovitt, & Bergerud, 1990). 
The use of graphic organizers originated in Ausubel ' s (1963) work, which was 
greatly influenced by the teachings of Piaget (Woolfolk, Winne, Perry, & Shapka, 2010). 
Ausubel suggested that the manner in which knowledge is represented can influence 
learning, which led to his researching and developing advanced organizers (later to be 
termed graphic organizers). From this research and development, Ausubel reasoned that 
these organizers provided scaffolding/support for organizing and processing information 
and provide frameworks for connecting existing knowledge to new information. That is, 
the appropriate organizer can help students form relationships between previously 
acquired knowledge and new concepts with the visual display inherent in the graphic 
organ1zer. 
Horton, Lovitt, and Bergerud (1990) looked at the effectiveness of graphic 
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organizers for students with learning disabilities. The researchers evaluated the 
effectiveness of using graphic organizers in grade school mainstream content area classes 
with low-achieving and learning disabled students. These authors found that the use of 
graphic organizers was significantly more effective than self-study strategies. 
Additionally, these results were consistent across content areas for the involved students. 
Meyer (1995) investigated differences in writing scores between third-grade 
students instructed with the use of graphic organizers during creative writing lessons and 
those that did not use graphic organizers during creative writing. Student writing was 
scored pre and post use of graphic organizers, and was graded with holistic scoring and 
the Fry Readability formula. Results indicated that the students using graphic organizers 
showed an improvement in their creative writing, based on content organization, usage, 
sentence construction, and mechanics. 
A single subject study of twenty-four elementary students in grades three through 
six conducted by Higgins, Miller, and Wegman (2007) revealed that by combining the 6 
+ 1 Traits of Writing curriculum and graphic organizers, students showed strong 
improvement over a nine week period, with data collected prior to the start of research 
and throughout the nine week period. Results also demonstrated that not only did 
classroom writing scores increase, but state writing test scores also improved for this 
group of students. 
Donovan and Smolkins' (20 11) conducted a case study of kindergarten through 
grade five students' informational writing in a rural school district. The researchers 
found that by using outline based graphic organizers to brainstorm and guide writing, 
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students' finished compositions were more developed and cohesive. Results also 
indicated that the use of the graphic organizers to brainstorm facts for the composition, 
then moving the facts into an outline format, and finally proceeding into the paragraph 
form, the graphic organizers effectively guided the students' writing into the appropriate 
format. 
Universal Design for Learning 
The concept of Universal Design for Learning (UDL) is based on the field of 
architecture and has been adopted in education based on advances in brain research. At 
the heart of Universal Design is the notion of design that results in accessibility for all 
users (Meyer & Rose, 1998; Rose & Meyer, 2002). UDL is an extension of this concept 
to instruction. 
Origins. Universal Design for Learning is a framework for instructional design, 
based in brain research interpreted from an educational perspective, which is flexible and 
supportive for all learners, including those with learning disabilities, so that methods, 
materials, and assessments are usable and accessible by all (Meyer & Rose, 1998). The 
principles of UDL present an adaptable and accommodating approach to curriculum 
offering multiple methods of representation, expression, and engagement in learning to 
bolster students' accessibility to learning, and thus learning outcomes (CAST, 2008). 
When UDL is used, tools and supports are built into the educational materials from the 
start, and this approach has been found to significantly enhance learner engagement 
(Rose & Meyer, 2002). 
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Meyer and Rose (1998) developed their UDL framework based on the three brain 
networks within which individuals' brains learn (a network is a specialized group of 
connections in the brain to perform particular tasks): recognition (the what of learning, as 
in the information), strategic (the how of learning, as in the planning and performing of 
tasks), and affective (the why of learning, the engagement and motivation to learn). 
Meyer and Rose explained the affective network enables students to engage with learning 
and is specialized to impart emotional significance on the world around the learner. This 
network determines whether or not a student is engaged in their learning and is dependent 
upon the level of challenge, interest, and excitement in the experience (Meyer & Rose, 
1998; Rose & Meyer, 2002). Although all brains have these learning networks, 
individual brains can differ substantially, thus leading to students' differences in 
engagement. 
Universal Design for Learning is a structure for designing curriculum and 
supports for all students and their different learning needs and styles. UDL is particularly 
supportive of students with learning differences and engagement in learning. UDL can 
be very helpful in facilitating student engagement by simply molding curriculum that can 
tap into students' interest and excitement at the same time as challenging them. While 
one task or teaching method may engage some students in learning, the same task or 
method might bore or frustrate others. A goal of UDL is to have every student learn, and 
the brain research Meyer and Rose draw on suggests that not every child learns in the 
same way. UDL is a research-supported framework to engage and facilitate learning for 
all students. 
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Research basis. There is a very large, and growing, body of research support for 
the UDL principles. UDL is an application of neuroscience and effective teaching 
strategies based on individual differences and research supported educational approaches, 
such as teachers as coaches or guides (O'Donnell, 1998), learning as a process (Graves, 
Cooke, & Laberge, 1983), reciprocal teaching for literacy (Palinscar & Brown, 1986), 
and differentiated instruction (Tomlinson, 1999). In these approaches, and in UDL, 
teachers support and facilitate learning versus just imparting knowledge. 
The first principle of UDL is referred to as "Multiple Means of Representation," 
which is the "what" of learning, meaning, the collection and identification of stimuli we 
perceive (Rose & Meyer, 2006). Rose, Harbour, Johnston, Daley, and Abarbanell (2006) 
described this principle as the presentation of academic content through means that are 
flexible and address physical, perceptual, and cognitive barriers that can interfere with a 
student's learning. For example, the presentation of material both visually and orally has 
been found to be supportive of student learning (Madaus, Scott, & McGuire, 2003), as 
have books on tape (Burgstahler, Duclos, & Turcotte, 2000; Elacqua, Rapaport, & Kruse, 
1996; Finn, 1998). 
To support the presentation of class content m a variety of ways, a study 
investigating the effect of including static (such as pictures) or dynamic (such as 
animated graphics) visuals in an expository text on a learning outcome and the use of 
learning strategies while working with those visuals, Lewalter (2003) found significant 
differences between the learning outcomes for the illustrated and non-illustrated texts. 
This is strongly suggestive that there is value in the supportive function of visuals in 
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learning, to support multiple means of learning. 
One of the central tenets of UDL is the use of multiple means to present 
information, which involves finding ways to make content accessible through use of 
visual, auditory, technology or printed means. For example, graphic organizers can also 
be used as an option for supporting the representation of information in alternative 
formats (Bulgren, Schumaker, & Deshler, 1988; DiCecco & Gleason, 2002; Doyle, 1999; 
Hall & Strangeman, 2002; Horton, Lovitt, & Bergerud, 1990). Offering multiple means 
of representation to students provides diverse learners with the opportunity to gain the 
information and knowledge necessary to success in class (Rose & Meyer, 2006). 
The second principle of UDL is "Multiple Means for Action and Expression", 
which is the "how" of learning. This principle can be understood as the planning, 
strategizing and performing of tasks in learning (Rose & Meyer, 2006). Students can 
differ in the ways that they navigate a learning experience and environment and, 
subsequently, express what they know. This principle provides options for physical 
actions, expressive skills and fluency, and executive functions. 
Scaffolded practice and performance is one way UDL can be effective with 
students of varying abilities. For students who need more support, scaffolds can make 
learning more accessible with the use devices such as procedural checklists, models to 
emulate, templates, and outlines, provided they are gradually released with increasing 
independence. In two studies that investigated students with disabilities understanding of 
science concepts, Coombs-Richardson, Al-Juraid, and Stuker (2000) and Kimmel, Deek, 
O'Shea, and Farrell (1999) found that learning increased as a direct result of hands-on 
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lessons, inquiry-based learning, and student directed discussions. There are students for 
whom language is not a particular strength, including those with learning disabilities, and 
thus face persistent barriers. 
There are students for whom language is not a particular strength, including those 
with learning disabilities, and thus face persistent barriers. Multiple means for action and 
expression also includes options that illustrate and learn key concepts in alternative ways, 
including word prediction software, dictation, and concept mapping tools. In a review of 
published research over 15 years on the use of technology to teach or support literacy, 
MacArthur, Ferretti, Okolo and Cavalier (2001) looked at the use of synthesized speech 
feedback to improve phonemic awareness and decoding skills, as well as the use of 
electronic texts to enhance comprehension for reading difficulties. In sum, the 
researchers found that such technologies offer tool to facilitate literacy acquisition and 
circumvent print-based barriers to information and understanding. 
Providing multiple means of action and expression gives students options to 
express their knowledge, as there is no one means of expression that will be optimal for 
all students; providing options for expression is essential. Research-based practices 
related to this principle include: scaffolding instruction, using computer-assisted 
instruction, and utilizing formative assessment. Offering multiple means of action and 
expression enables students to most effectively demonstrate what they have learned. 
The third and fmal principle ofUDL is "Multiple Means ofEngagement", which 
IS the "why" of learning. The "why" of learning is further clarified as student 
engagement, motivation, interest, and emotional connection to learning (Rose & Meyer, 
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2006). Students are markedly different in the ways in which they engage or can be 
motivated to learn. There are different motivators for students to learn and what may 
work for one student may cause disengagement by others (Rose & Meyer, 2005). 
Research support for this principle suggests that provisions for recruiting interest, 
sustaining effort and persistence, and self-regulation can materialize in improved learning 
outcomes for students. 
Odom, Stoddard, and LaNasa (2007) reported on the "Science Achievement 
Influences Survey," which was designed to assess the combined effects of middle school 
student attitudes about science, peer interaction, and home support, as well as the 
frequency of student-centered and teacher-centered instructional practices on student 
achievement. Results from this tool indicated that student-centered teaching practices 
(i.e. , discovery learning) have a positive association with student achievement and a 
negative association with teacher-centered teaching practices (i.e., group experiments). 
Student attitudes about science were positively associated with student-centered teaching 
practices and negatively associated with teacher-centered practices. These results suggest 
providing options that allow for increasing individual choice and autonomy students are 
more engaged in learning. 
To compliment Odom, Stoddard, and LaNasa' s (2007) findings, Roseth, Johnson, 
and Johnson (2008) conducted a meta-analysis of 148 independent studies comparing the 
relative effectiveness of cooperative, competitive, and individualistic goal structures in 
promoting young adolescents ' achievement. The studies used represented 8 decades of 
research on over 17,000 young adolescents from 11 countries. Results of this meta-
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analysis indicated that higher achievement and positive peer relationships were associated 
with cooperative working, opposed to competitive or individualistic goals. These 
findings seem to suggest that teacher (or environmental) controls that motivate student 
attention for sustaining effort are important to learn self-regulation skills. 
Offering students multiple means of engagement is necessary to engage and 
motivate learners. The more choice and opportunity for students to engage with the 
mandatory curriculum will enhance the likely that elements of the curriculum will 
appropriately challenge and, thus, motivate, students to learn (Rose & Meyer, 2006). The 
characteristics addressed with the principles of UDL include student readiness, 
scaffolding, interest, motivation, and learning style, which all out to be applied in 
practice. Incorporating the UDL principles allows students to access content in an array 
of modalities while learning at their individual levels. 
Legal basis. Both IDEA and NCLB lead the educational advancement and 
learning of all students in the general education curriculum and acknowledge the right of 
all learners to a high-quality standards-based education that holds teachers, schools, 
districts, and states responsible for student demonstration of progress, including those 
with learning disabilities. While there is no direct reference to Universal Design for 
Learning in NCLB and IDEA, there is reference to "universal design" in IDEA, in the 
Assistive Technology Act. 
IDEA (2004) defines the term universal design using the same definition as the 
Assistive Technology Act of 1998 as "a concept or philosophy for designing and 
delivering products and services that are usable by people with the widest possible range 
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of functional capabilities, which include products and services that are directly accessible 
(without requiring assistive technologies) and products and services that are interoperable 
with assistive technologies" [29 U.S.C. 3002 §3(19)] . Moreover, IDEA "requires state 
and district wide tests adhere to 'universal design principles' to the extent feasible." A 
new standard in IDEA (2004) is the National Instructional Materials Accessibility 
Standard (NIMAS), which requires that states "must adopt in a timely manner for the 
purposes of providing instructional materials to blind persons or other persons with print 
disabilities to maximize access to the general education curriculum" [34 CFR 
§300.172(a)(l)] . 
NCLB (200 1) mandates that all students be taught from the general education 
curriculum and, thus, it be accessible to all students. Universal Design for Learning is 
intended to encourage educators to see their students as representing a range of 
educational needs in order to determine the best approach for teaching and learning and 
eliminate barriers that do not pertain to the curriculum that can prevent students from 
learning. UDL suggests the greatest impediment to the law's implementation is the 
curriculum itself; that the curriculum is disabled, not the student (Rose & Meyer, 2005 ; 
2006). By changing the way the general education curriculum is designed, UDL helps 
educators meet the requirements of these laws. 
Universal Design for Learning does not remove academic challenges; rather, it 
removes barriers to access, whether physical or psychological. A universally designed 
curriculum follows the three principles of UDL: Multiple Means of Representation, 
Multiple Means of Action and Expression, and Multiple Means of Engagement. By 
22 
following the UDL framework in oral expressiOn of an explanation, teachers can 
effectively address the special challenges and needs of students with learning disabilities. 
Furthermore, federal education law (IDEA, NCLB) requires states to provide students 
with diverse needs, including those with disabilities, opportunities to access and progress 
in the general education curriculum. 
Engagement, Manipulative Use, and Self-Regulated Strategy Development 
Student engagement, manipulative use, and Self-Regulated Strategy Development 
(SRSD) (Graham & Harris, 1996) can go hand-in-hand when trying to improve student 
achievement, as the use of manipulatives is largely to foster engagement in the task and 
SRSD as the instructional approach. This section will review the literature on student 
engagement, the use of manipulatives, and SRSD, starting with identifying the 
differences between engagement and motivation. 
Relationship between engagement and motivation. While student engagement 
1s its own concept, the literature seems to identify an overlap with the concept of 
motivation. Engagement and motivation are both considered elements of human 
behavior (Pintrich, 2003). A key difference between the two is that motivation is an 
affective state of human behavior, while engagement is solely a behavioral state of 
human behavior (Ainley, 2006). Motivation "refers to a student' s willingness, need, 
desire, and compulsion to participate in" the learning process (Bornia, Beluzo, 
Demeester, Elander, Johnson, & Sheldon, 1997, p. 1), and is deemed to occur before 
engagement can take place (Brewster & Fager, 2000). Motivation drives a students' 
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enjoyment in learning (Lumsden, 1994) while engagement is the level of involvement in 
learning (Skinner, Kindermann, & Furrer, 2008). 
Motivation will enhance students' level of engagement or the quality of 
participation in the task, whereas engagement implies the quality of participation in a 
task; thus, motivation is the underlining driver to that engagement (Brewster & Fager, 
2000; Ainley, 2006). Lastly, another way the distinction has been viewed in the literature 
is that engagement is a demonstration and outward manifestation of motivation (Johnson, 
2008; Skinner, Kindermann, & Furrer, 2008). 
Engagement. Researchers have found that student engagement contributes to 
students ' involvement in their learning, academic achievement, and social and cognitive 
development (Colvin, Flannery, Sugai, & Monegan, 2008; Finn, 1993; Shemoff & 
Hoogstra, 2001 ; Turner, Meyer, Cox, Logan, DiCinto & Thomas, 1998). Moreover, 
when considering engagement and reading, instructional context fosters engagement 
processes and reading outcomes (Guthrie & Alao, 1997; Guthrie, Van Meter, Hancock, 
Alao, Anderson & McCann, 1998). Guthrie, McGough, Bennet, and Rice (1996) 
designed and implemented a framework for reading instruction to investigate student 
motivation for reading and their strategies for comprehension in two fifth-grade 
classrooms. Guthrie, McGough, Bennet, and Rice (1996) found engaged readers to be 
motivated, strategic, knowledgeable, and socially interactive. The researchers also 
observed that when engaged, these students were strategic in using multiple approaches 
to comprehend the material they were reading by using their existing knowledge actively 
to construct new understanding from text. To further investigate this finding, Guthrie, 
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Van Meter, Hancock, Alao, Anderson, and McCann (1998) found that reading 
instruction, when embedded within an intrinsically motivating, hands-on, curriculum 
increased reading comprehension, strategy use, and problem solving in third and fifth 
graders. These findings all suggest that curriculum approach within the classroom setting 
can have a large impact on reading engagement. 
Students' lack of engagement is a pervasive obstacle to learning (Friedman & 
Cancelli, 1987; Harper & Maheady, 2007; Lancioni, O'Reilly & Oliva, 2002;). 
Significant differences in students' rate of engagement have been found as a result of 
variations in classroom setting, type of instruction, and peer involvement (Friedman, 
Cancelli, & Yoshida, 1987). For instance, teacher directed versus student directed 
instruction has consequences for students' engagement (Rieth, 1983 ). In addition, 
student engagement in learning is enhanced when educational conditions are designed for 
active learning situations (VanDerHeyden, Snyder, Smith, Sevin, & Longwell, 2005). 
These studies suggest that engagement is related to the context in which it occurs as 
opposed to simply being an invariant attribute of the child (Friedman, Cancelli, & 
Yoshida, 1987). 
Many students with learning disabilities, in particular, are recognized as needing 
assistance with engagement in learning tasks (Mathinos & Wypych, 1988) often due to 
the fact that they struggle with traditional teaching methods (Harniss, Caras, & Gersten, 
2007). The importance of increasing engagement is supported by research that 
demonstrates the correlation between engagement and educational achievement among 
this group of students (Friedman, Cancelli, & Yoshida, 1987). 
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Universal Design for Learning framework is recommended as a method for 
increasing engagement (Meyer & Rose, 2000). It stimulates engagement by varying the 
levels of challenge and support to prevent frustration or boredom, tying student work and 
activities to real-world examples, giving students choice when possible, and teaching 
self-assessment and reflection. They also suggested that experiences that do not engage 
learners will "erode" students' willingness and ability to work and persevere in school 
(Meyer & Rose, 2000). 
Manipulative use. Manipulatives bring abstract concepts to a concrete level that 
makes them more accessible to learners (Hartshorn & Boren, 1990). Manipulatives have 
been found to be highly effective instructional tools (Green, Flowers, & Piel, 2008; 
Moyer, 2001 ; Skylar, 2008; Weiss, 2006). Use of manipulatives is now considered a 
"best practice" when teaching in all grades (Furner, Goodman, & Meeks, 2004; Pashler, 
Bain, Bottge, Graesser, Koedinger, McDaniel, & Metcalfe, 2007). Manipulatives have 
been identified as having an impact on a students' experiential learning, which is based 
on the idea that active involvement enhances student learning. Additionally, Sowell's 
(1989) meta-analysis on manipulatives used in education found that the effectiveness of 
manipulatives was most evident in long-term use to represent symbolic instruction and 
that effectiveness has been demonstrated in the range of students from kindergarten 
through college age (Suydam & Higgins, 1977). 
Manipulatives have proven to be valuable for students with a wide range of 
learning difficulties (Skylar, 2008). They have been a particularly effective tool to 
promote mathematical understanding for students with disabilities (Thornton & Wilmont, 
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1986; Miller & Mercer, 1993). Additionally, students with learning disabilities that were 
engaged in pre-algebra instruction with manipulatives were found to experience such 
effective understanding of the concepts that they significantly outperformed those 
students who receive traditional instruction in studies by Witzel, Mercer, & Miller (2003) 
and Marsh & Cooke (1996). 
Manipulatives are beginning to make their way into other areas of study beyond 
mathematics, where the vast majority of research support for their use resides. Hall, 
Markham, and Culatta (2005) used picture manipulatives to introduce expository texts to 
young children. They found that by giving children pictures to handle and then use to 
represent information from texts, students demonstrated a higher level of interest in the 
task and gave more details when responding to the texts read. 
Self-Regulated Strategy Development. Expression of text is a complex 
experience, and can also be challenging for students with learning disabilities. Self-
Regulated Strategy Development (SRSD) (Graham & Harris, 1996) is an instructional 
approach that combines strategy instruction (which can be used for the processes of 
expression, explanation and organization of thought) with self-management procedures 
(which can be beneficial for engagement). Students are taught strategies for successfully 
completing an academic task while simultaneously using self-regulation procedures for 
managing these strategies and the composing process. Following explicit instruction of 
the six steps (develop background knowledge, discuss strategies, model use, memorize 
strategy, guided practice, independent practice), students are expected to implement the 
strategy independently (Rogers & Graham, 2008). SRSD, in combination with strategy 
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instruction, has been shown to have a strong impact on the overall quality of student 
composition, particularly for students with learning disabilities (Graham & Perin, 2007a, 
2007b; Harris, Graham & Mason, 2006; Rogers & Graham, 2008; Tracy, Reid, & 
Graham, 2009). 
When considering the interplay between expression and thought, students need to 
be relieved of challenges posed by composing a paragraph of text and the need to be 
strategic in their thought organization. Thus, Self-Regulated Strategy Development offer 
students with learning disabilities an opportunity to improve their explanations by 
offering a strategic approach to the challenges associated with expressing themselves. 
Conclusion 
Manipulatives offer students an extra dimension to their learning. Though much 
of the research has focused on the benefits of manipulatives in mathematics instruction, 
they are an educational tool, in general, in all areas of instruction and for all students, 
including those with learning disabilities. Couple this with the literature highlighting a 
lack of engagement as a real and salient obstacle for student populations with learning 
needs, and manipulatives combined with an instructional intervention based on SRSD 
structural framework, as an application for UDL, appears to have promising potential for 
students with learning needs. 
This literature review has highlighted the main pillars of research for each of 
these elements that build the foundation for the proposed study. A toy, used as a 
manipulative to engage learners and to serve as a concrete representation (much like a 
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graphic organizer), in tandem with instruction has the potential to positively affect 
student performance. The process outcome that this study focused on was 
explanation. Giving an oral explanation can be a struggle for all students, but has been 
shown to be particularly challenging for students with leaming disabilities. It is exactly 
in this type of process - where abstract ideas and concepts must be concretized - where 
the toy may have an impact, and thus the toy as an augment to instruction was evaluated 
in this research setting. 
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Chapter 3 
Method 
While research has demonstrated that middle school students with learning 
disabilities (LD) have general difficulty with learning, data show that these students have 
particular trouble with the process of explanation (Welch, 1992). The purpose of this 
research was to study an intervention designed to improve students' ability to give an 
explanation, by tying an instructional intervention (based on Harris and Graham' s (1996) 
Self-Regulated Strategy Development) to the use of a manipulative as an application of 
Universal Design for Learning (UDL). This intervention provided students with brief 
instruction that was an adaptation of SRSD framework's instructional stages and a toy 
intended to (a) serve as an analogy to the chronology, completeness, and coherence of an 
explanation and (b) increase engagement in the task. 
This study was designed to answer the following research question: Can an 
instructional intervention using a manipulative toy facilitate and improve the ability of 
middle-school students with learning disabilities to develop a chronological, coherent and 
complete oral explanation? The conceptual basis for the assumptions regarding the toy' s 
usefulness stemmed from research in Universal Design for Learning (UDL). UDL has 
been demonstrated to be effective in improving student outcomes on the basis of the 
flexibility afforded through priming engagement, and the use of multiple means for 
representation and action and expression (Meyer & Rose, 1998; Rose & Meyer, 2002). 
The toy served as a concrete representation and analogy to the explanation, with the 
increased engagement from the toy being the mechanism behind the explanation outcome 
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improvement. 
A single-subject multiple baseline design was used to evaluate the effectiveness 
of this approach with four middle school students with learning disabilities. Measures 
were taken on baseline levels of engagement and explanation quality without the use of a 
manipulative and then with the use of a toy as a manipulative. 
Participants 
The target population for this study was students with learning disabilities, and 
their teachers. The four participating students and their teacher were selected from a 
public middle school in a suburban setting. The students were nominated for 
participation by their teacher based on three criteria: (a) grade level, (b) disability type, 
and (c) skills demonstrated. A brief checklist was used by teachers to nominate students 
for inclusion in the study based on their skill levels (Appendix A). The checklist was 
designed using the Oral and Written Language Scales (OWLS, 1995) and Wechsler 
Individual Achievement Test (WIAT, 2009) as a guide for the basic skills necessary in 
oral expression, and included a description of prerequisite skills needed to provide an oral 
explanation. 
Grade level. Participating students were enrolled in a middle school (grades 6, 7, 
and 8), as the process selected for study, explanation, is one that is typically targeted for 
instruction in those grade levels. Additionally, both the Common Core State Standards 
and Massachusetts Curriculum Framework General Standards have principles for 
learning that directly relate to explanatory tasks for these grade levels. For example, the 
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Common Core State Standards Anchor Standard for Writing #4 states student will: 
Produce clear and coherent writing in which the 
development, organization, and style are appropriate to 
task, purpose, and audience. (Council of Chief State 
School Officers, 2009) 
The Anchor Standard for Listening and Speaking #4 is: 
Present information, findings, and supporting evidence 
such that listeners can follow the line of reasoning and the 
organization, development, and style are appropriate to 
task, purpose, and audience. (Council of Chief State 
School Officers, 2009) 
And the Massachusetts Curriculum Framework General Standard 19 m 
Composition specifies the following: 
Students will write with a clear focus, coherent organization, 
and sufficient detail. (MA Department of Education, 2001) 
These standards define the knowledge and skills targeting explanation for students 
in their middle school education. 
Disability type. Participating students met Massachusetts' eligibility 
requirements for Special Education on the basis of their having a learning disability. 
According to the IDEA (2004), a learning disability is a disorder in one or more of the 
basic psychological processes involved in understanding or in using language, spoken or 
written, which disorder may manifest itself in the imperfect ability to listen, think, speak, 
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read, write, spell, or do mathematical calculations (United States Code (20 U.S.C. §1401 
(30]), and more specifically all were identified as having a language-based learning 
disability (American Speech-Language-Hearing Association, 2010). 
Recruiting the right participants for this research was essential to test this 
hypothesis with the most appropriate type of student. To that end, because the 
intervention was designed to increase students' ability to give oral explanations and 
required the students to be able to manipulate the toy, excluded from the study were 
students who, in addition to having learning disabilities, also had visual impairments, 
hearing impairments, or physical disabilities. Also, English Language Learners were not 
included. 
Skill levels. Within the group of students that met the grade and diagnosis 
criteria, those who, according to their teachers, have received direct instructional support 
on the skills of explanation but who continued to struggle with this process, were also 
considered for inclusion in this study. Students who have difficulty mastering the process 
of explanation tend to struggle specifically with the creation and organization of their 
expository compositions (Bulgren, Schumaker, & Deshler, 1988; DiCecco & Gleason, 
2002; Doyle, 1999; Graham & Harris, 2006; Horton, Lovitt, & Bergerud, 1990; Mason, 
Snyder, Sukhram, & Kedem, 2006). 
Recruitment. The recruitment process began with the identification of schools 
that have students who may have met participant criteria. An email was sent to school 
principals that included a brief description of the study, the participant criteria, and a 
request to meet. Following the principals' agreement to meet, there was an in-person 
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meeting to discuss the research study further. Once principal interest was secured, the 
special education teacher was contacted. A face-to-face meeting was held for the purpose 
of further describing the research and to identify possible student participants. Once 
teacher participation was secured, the teacher was asked to contact the parents/guardians 
of potential subjects to secure consent for the researcher to contact them. The researcher 
was available to meet with interested parents/guardians to explain the study, though no 
parents took advantage of this. 
Informed consent. Teachers, parents, and students were asked for written 
agreement to participate in the study (See Appendix B). Teachers and parents were 
informed that there would be no risks or discomforts to participating in this research, 
participation is completely voluntary, and they may withdraw from the study at any time 
for any reason. Additionally, parents were asked for permission for the researcher to 
review each student's previous MCAS scores and IEP goals. Students, too, were asked 
for their assent to participate in this project. Similar to parents, students were assured 
that there were no risks or discomforts to taking part in this study and that their 
participation was absolutely voluntary. Students were made aware they may withdraw 
from the project at any time and for any reason. 
Both parents and students were asked for perm1sswn to video record and 
photograph students while working in this research. Parents and students were informed 
that the recorded materials would be used for data and analysis, and may be used in 
presentations to teachers at educational conferences or in educational settings. They were 
also informed that they may agree to participate in the study, which included their 
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performance being video recorded, but not have their images presented at conferences. 
Parents, students, and teachers were made aware that all identifying information would be 
removed when materials were moved from the research setting to Boston University (all 
research materials for this study will be housed in either of these locations). (See 
Appendix B for teacher, parent, and student consent materials.) 
Student Participants 
Four students were selected for participation in this research. What follows is a 
description of each student included in the study. Pseudonyms have been used to protect 
the identity of the actual student participants. 
Charlie. Charlie was nominated for participation by his teacher after meeting 
criteria for grade level, disability type, and skills demonstrated. Charlie was a 61h grade 
student with a language-based learning disability in a suburban middle school. Charlie's 
teacher acknowledges he has received direct instructional support on the skills of 
explanation but has continued to struggle with this process. Additionally, according to 
his teacher, Charlie has demonstrated significant difficulty displaying this understanding 
that an explanation has a specific function, an explanation must include sentences that 
introduces a topic, supports the topic and summarizes the topic, and the sentences in the 
explanation must be sequenced in a logical order. Additionally, Charlie's last ELA 
MCAS score was 16, in the Warning category. Though Charlie did not have any writing 
specific IEP goals, his recent progress reports indicated that he is slow to express his 
thoughts and he has trouble thinking of what to say. He has very basic written expression 
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skills and needs significant support to develop and organize ideas. Furthermore, Charlie 
struggles with verbal and motor output, making progress in all areas including 
organization and memory. Charlie's IEP indicated the following as accommodations he 
is to receive: manipulatives, break down tasks into steps and/or chunks, use a scribe, and 
have access to lists, guides, graphic orgs, and examples. 
Alice. Alice was nominated for participation in this research by her teacher after 
meeting criteria for grade level, disability type, and skills demonstrated. Alice was a 6th 
grade student in a suburban middle school with a language-based learning disability, 
having recently transferred to her current school placement through the METCO 
program. Alice' s teacher reported that, to the best of her knowledge of Alice's schooling 
history, she has received direct instructional support on the skills of explanation but has 
continued to struggle with this process. Additionally, according to her teacher, Alice has 
demonstrated significant difficulty displaying her understanding that an explanation has a 
specific function, an explanation must include sentences that introduces a topic, supports 
the topic and summarizes the topic, and the sentences in the explanation must be 
sequenced in a logical order. Additionally, Alice's last ELA MCAS score was in the 
Needs Improvement category. Alice did not have any writing specific IEP goals. 
However, Alice' s last report card indicated she had significant difficulty with getting her 
ideas from her mind onto paper, writing stamina, and elaborating on her thoughts. 
Terri. Terri was nominated for participation by her teacher after meeting criteria 
for grade level, disability type, and skills demonstrated. Terri was a 6th grade student in a 
suburban middle school with a language-based learning disability. Terri's teacher shared 
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that she has received direct instructional support on the skills of explanation but has 
continued to struggle with this process. Additionally, according to her teacher, Terri has 
demonstrated significant difficulty displaying her understanding that an explanation has a 
specific function, an explanation must include sentences that introduces a topic, supports 
the topic and summarizes the topic, and the sentences in the explanation must be 
sequenced in a logical order. Additionally, Terri ' s last ELA MCAS score was in the 
Needs Improvement category. Within Terri ' s IEP, there was only one writing specific 
goal: Terri will improve her written language and spelling skills so that she can write a 
clear, cohesive, and readable paragraph consisting of at least 3 sentences, including 
compound and complex sentences that are clearly related. Her recent progress reports 
indicated that Terri needs support writing five logically related sentences with clear 
focus, complete sentences, and phonetic spelling. Additionally, she was working on 
using her five senses to write descriptively, add detail without support, using a graphic 
organizer to plan out her ideas, and using a checklist to self-edit (spelling, punctuation, 
capitalization, grammar). 
Barbara. Barbara was nominated for participation in this research by her teacher 
after meeting criteria for grade level, disability type, and skills demonstrated. Barbara 
was a 6th grade student in a suburban middle school with a language-based learning 
disability. Barbara' s teacher shared that she has received direct instructional support on 
the skills of explanation but has continued to struggle with this process. Additionally, 
according to her teacher, Barbara has demonstrated significant difficulty displaying her 
understanding that an explanation has a specific function, an explanation must include 
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sentences that introduces a topic, supports the topic and summarizes the topic, and the 
sentences in the explanation must be sequenced in a logical order. Additionally, 
Barbara's last ELA MCAS score was in the Needs Improvement category. Within 
Barbara's IEP, there was only one writing specific goal: Barbara will improve her written 
language and spelling skills so that she can write a clear, cohesive, and readable 
paragraph consisting of at least 3 sentences, including compound and complex sentences 
that are clearly related. Her recent progress reports indicated that Barbara has interest in 
writing creatively, though she has a tendency to repeat the same idea multiple times and 
needs support to revise her work (with which she will independently ask for help). 
Setting 
This study was conducted in the participating students' public school, outside of a 
major city in the northeastern United States. The intervention sessions took place in a 
designated space that way separate, familiar, quiet, and private in each student's natural 
school environment. 
Research design 
To determine the effectiveness of the use of a toy as a manipulative during an 
explanation task, this research employed a single-subject design, in which each of the 
four students served as his or her own control (Kennedy, 2005). Baseline data were 
collected to describe the current level of performance for each student on three behaviors 
(student engagement in the task, student explanations, and student perception of quality 
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of explanation skills). These data were compared against performance during two 
intervention phases. During the baseline phase, each student was asked to perform a 
minimum of three explanatory tasks. During Intervention 1, each student was provided 
with instruction and then asked to complete an explanatory task. During Intervention 2, 
students were provided with instruction and a manipulative and then asked, again, to 
complete an explanation task. The order of explanatory task topics was varied for each 
student to control for potential impact on performance based on the order that task topics 
are presented (See Figure 1). (Images of the manipulative toys are in Appendix M.) The 
order of presentation of the topics was randomized and randomly assigned to each 
student. 
Charlie Alice Terri Barbara 
Baseline 
Session 1 Mechanical Pencil Clock Hamburger Hamburger 
2 Teepee Pirate Ship Snowman Snowman 
3 Car Birthday Cake Birthday Cake Birdhouse 
4 (N/A) Car Sandwich Car 
5 (N/A) (N/A) Birdhouse Clock 
6 (N/A) (N/A) (N/A) Airplane 
Intervention 1 
Session 1 Snowman Airplane Birthday Cake Pirate Ship 
2 Birdhouse Ice Cream Cone Clock Birthday Cake 
3 Ice Cream Cone Birdhouse Sandwich Hamburger 
Intervention 2 
Session 1 Hamburger Hamburger Car Sandwich 
2 Pizza Pizza Airplane Ice Cream Cone 
3 Airplane Sandwich Ice Cream Cone Pizza 
4 (N/A) (N/A) Pizza (N/A) 
Figure 1. Order of topic presentation. 
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Additionally, since participating students were in the same classroom, this design 
was executed with a time-lagged control; that is, the intervention was introduced across 
students in a staggered manner. The staggered-start approach allowed the researcher to 
determine if the application of treatment was truly influencing the change in behavior. 
For example, if one student showed improvement when treatment was started, it is 
probable that improvement was due to the treatment. However, if gains were reflected in 
the other students' behaviors while they were in baseline, a conclusion could not be made 
that the independent variable (in this case, the intervention) was the most likely reason 
for the observed change. See Figure 2 below, for an illustration of the design. 
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Figure 2. Design illustration. 
Materials 
Toys selected for use as manipulatives in this study were: (a) three-dimensional; 
(b) could be touched, held, and moved; and (c) commercially available (for ease of access 
for purchase and immediate use). Since the focus of the study was on producing an 
explanation that was coherent, cohesive, and with correct chronology, toys selected were 
ones that had parts that could be disassembled and reassembled to mirror the parts of an 
explanation. Manipulatives selected for use were a hamburger, snowman, house, 
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mechanical pencil, birthday cake, tee-pee, car, pirate ship, clock, sandwich, clock, 
birdhouse, pizza, airplane, and ice cream cone. Additional materials needed for this 
research included a video camera for recording students and teachers; a digital camera for 
taking photos (for presentation materials); and a computer with a word-processing 
program for immediate scribing. 
Intervention 
Using an adapted form of SRSD's instructional framework to composing 
(described below), the intervention designed for this study was instruction on the 
construction of an explanation in tandem with the use of a toy. This instructional strategy 
was hypothesized to serve as an analogy for the critical components of a well-constructed 
explanation, which is something that has to be assembled. 
Initial session. The study began with an initial acclimation session during which 
the teacher introduced the researcher to the student. This session opened with simple 
"get to know you" conversation. The researcher initiated an exchange of information 
about hobbies, how the summer was spent, favorite foods, etc. After the "get to know 
you" conversation, the discussion turned toward explanations. The participating student 
was asked guiding questions that included: "What is an explanation?"; "Why do people 
need explanations?"; "What are the parts of an explanation?"; and "How do you know 
when you have given a good explanation?" The session ended with the researcher 
explaining to the student that the next session would continue with the theme of 
explanations. 
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Baseline. During the baseline phase, the student was given a topic and was asked 
to explain it orally. The student was informed that the researcher will stop the task after 
10-15 minutes if the student was having difficulty. Data were collected on the current 
level of each student' s explanatory skills to serve as a measure of present level of 
performance (without instruction and the use of a manipulative). As the student gave the 
oral explanation, it was audio recorded and a scribe typed out the student's words 
verbatim in a Word document. The scribe acted as the student's secretary, writing down 
every word as the student dictated, and was not permitted to edit the student' s work. 
During the revision stage, the student was allowed revisit the explanation by reading it, 
listening to it or having it read aloud by the scribe. The student was then asked "Is this 
what you wanted to say?" and "Are there any changes you would like to make?" 
Intervention 1 (Instruction). For the next three sessions, the student was 
provided with instruction regarding the characteristics of a good explanation and 
provided with examples based on the structural framework for SRSD. SRSD (Graham & 
Harris, 1996) is a well-researched approach used to help students learn specific strategies 
for planning, drafting, and revising text. The way the basic components of SRSD were 
used in this study is explained below, and the specific script used during each session for 
all students can be seen in Appendix G. 
Background knowledge. The student was given a brief lesson on what is, and 
how to use, a mnemonic device. First, a mnemonic devise was defined and then 
examples of common mnemonic devices were used to demonstrate (e.g. , HOMES for 
Huron, Ontario, Michigan, Erie, and Superior Great Lakes; ROY G BIV for Red, 
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Orange, Yellow, Green, Blue, Indigo, and Violet colors in the rainbow). After clarifying 
what a mnemonic device is, the researcher described the purpose and benefit of a 
mnemonic device. The researcher ended with asking the student to define a mnemonic 
device in his or her own words and to give an example. 
Following this, the student was asked to describe his or her current 
understanding of the word "explanation." The student's comments were repeated out 
loud and written down by the researcher, in view the student. The student was then 
asked if the comments were recorded correctly and the researcher modified the 
comments as directed by the student. The reason for documenting each student's 
comments after repeating them out loud was to give the student an opportunity to revise 
their remarks as they saw fit. 
Discuss and model it. Next, the student was given a written example of an 
explanation and asked to follow along while the researcher read it aloud. The student 
was then asked what the explanation was about, and the researcher prompted the student 
for responses that demonstrated his or her understanding that explanation. The student 
was asked the following questions: 
1. What was the explanation mostly about? 
2. Was there one sentence, in particular, that told you the topic of the 
explanation? If so, which one? 
3. What do the other sentences tell you about the mam idea of the 
explanation? Do they go together? 
4. Do the sentences sound to be in order or jumbled up? 
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5. How does the explanation end? 
The exercise was repeated with a second sample explanation to provide additional 
practice of identifying an explanation's topic, supporting statements, and concluding 
sentence, and to demonstrate that an explanation's parts are connected, focused, and 
sequential. The student was given the following mnemonic device: Ten Silly Children 
Can Film Snakes, for Topic, Support, Conclude, Connected, Focused, and Sequential to 
help him or her remember the key parts of an explanation. 
Memorize it. A mnemonic device was used to aid students in remembering the 
parts of an explanation. In this study, memorization was not required of the student; a 
document with the mnemonic device on it was visible to the student at all times. 
Support it. In the support it phase, the student was asked, again, to describe his or 
her understanding of what must be in an explanation to make it complete. The 
researcher then explicitly discussed with the student the purpose of an explanation and 
the components necessary for an explanation to be complete. The characteristics 
emphasized included the following: a set of statements that makes something 
understandable (such as telling how or why something happens), focused on one topic, 
containing three parts, and presented in a sequential order (topic, supporting statements, 
concluding statement). During this time, the researcher referred back to the mnemonic 
device to support this discussion. 
The student was asked to go back to the first explanation and to discuss whether 
it was a good explanation, why, and to remark on the presence or absence of the desired 
characteristics of a good explanation. The researcher reviewed with the student the 
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purpose of an explanation and the components that make an explanation complete. . 
Independent use. The student was asked to provide an explanation in the 
"Independent Use" component of SRSD. Explanation task topics were varied for each 
student to control for order effects. Figure 1 presents the order of explanation topics for 
each student, and Appendix I lists the actual question asked for each topic. For example, 
an explanation task was: What are the basic parts you would need to construct a 
hamburger, and in what order would you use them? 
The student was asked to dictate the explanation and was informed that the 
researcher would stop the task after 10-15 minutes if the student were having difficulty. 
A silent clock was used by the researcher to follow the passage of time. 
During the revision stage, the student was allowed revisit the explanation by 
reading it, listening to it or having it read aloud by the scribe. The student was then 
asked, "Is this what you wanted to say?" and "Are there any changes you would like to 
make?" 
Intervention 2 (Instruction + Manipulative). The Intervention 2 phase of the 
study consisted of a minimum of three sessions during which the students were asked to 
provide explanations on specific topics. The sessions began with a review of the 
characteristics of a well-constructed explanation (see instruction from Intervention 1) 
and then the students were presented a manipulative that they could use as an aid while 
constructing the explanations. This phase used the same approach to reviewing the 
characteristics of an explanation as was used in Intervention 1. However, this time the 
review involved the use of the manipulative toy to demonstrate the characteristics of an 
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explanation, and the student was able to touch and engage with the manipulative while 
providing his or her explanations (see Appendix H for Intervention 2 script). 
Data collection 
Several types of data were collected in each phase of the study. The type of data 
and collection methods are described in the next sections. 
Background information. Background information on each participating 
student was collected to obtain a comprehensive description of students ' present levels of 
functioning and a deeper understanding of each student' s historical progress. Data 
reviewed included students' MCAS scores for as many years back as available, previous 
IEPs, and progress reports. In particular, English Language Arts Composition scores of 
the MCAS, as well as IEP goals pertaining to writing, were the focus of this review. 
These data were recorded on a background information form (See Appendix C). 
Teacher interviews. Teacher interviews were conducted to gather additional 
information regarding each student' s explanatory skills. These interviews occurred prior 
to the initial session with each student. The teacher was asked questions that included: 
"How does the student currently perform when providing an explanation?"; "What are 
the main areas of challenge for this student regarding explanations?"; and "What 
instruction has the student received on explanatory tasks (that you are aware of)?" (See 
Appendix F for teacher interview script and Appendix K for teacher interview 
transcripts.) The teacher interviews were video recorded and then transcribed. 
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Student interviews. Data on each student's perceived understanding of 
explanations were also collected. Interviews took place prior to the intervention phases, 
after each request to provide an oral explanation, and following the intervention phases. 
Additionally, pictorial Likert-scale data on each student's experience with the 
explanation task were also collected. 
During the interviews conducted pnor to the intervention phases, the 
participating students were asked guiding questions that included: "What 1s an 
explanation?"; "Why do people need explanations?"; "What are the parts of an 
explanation?"; "How do you know when you have given a good explanation?"; and "Tell 
me about your ability to give an explanation." Interview data from students was video 
recorded and then transcribed for later analysis (see Appendix L for student interview 
transcripts). 
After the completion of Intervention 2, one additional session took place with 
each student for the purpose of conducting a closing interview. The students were asked 
guiding questions that included: "What do you think are the key elements of an 
explanation?"; "What makes giving an explanation difficult?"; "What do you know about 
giving an explanation now that you didn't when we first started?"; "What did you like or 
enjoy about this experience?"; "Is there anything you want me to know about your 
experience?". Interview data from students was video recorded and then transcribed for 
later analysis (see Appendix E for closing interview script and Appendix L for student 
interview transcripts). 
Once each student completed each explanatory task, the student was asked to 
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respond to the question, "How was your experience completing this explanation task?" 
by selecting an icon on a pictorial Likert-Scale (See Appendix J). The icons represented 
a range of possible reactions on the part of the student including a smiling face, a 
partially smiling face, a neutral face (not smiling, not frowning), a partially frowning 
face, and a frowning face. The icons had corresponding numeric values and a brief 
descriptor (smiling face= 5, Very Good; partially smiling face= 4, Good; neutral face= 
3, Fair; partially frowning face= 2, Poor; frowning face= 1, Very Poor). 
Quality of explanation. The explanations were collected as audio recordings 
and transcribed in permanent word-processed products. A scoring rubric (See Appendix 
D) was used to rate the quality of the oral explanation on three dimensions: cohesion, 
coherence, and chronology. 
Engagement. Data on engagement were collected from video recording of each 
session during Intervention 1 and Intervention 2. Off-task behavior was defined as not 
attending to or participating in instructional activities as requested by the researcher 
(Shumate & Willis, 2010). Examples of off-task behaviors included engaging in 
disruptive behaviors while not engaging in the academic task. Disruptive behaviors 
included making audible vocalizations unrelated to the instructional task (such as singing, 
humming, and talking to self), making repeated audible noises with a tangible item (e.g. , 
pencil tapping), getting out of their seat without permission, waving their hand in the air; 
while non-examples included responding appropriately to the researcher, talking with 
permission, and quietly reading out loud. A partial-interval time-sampling procedure was 
used to record off-task behavior. Using 30 second intervals, a " 1" was recorded if any 
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off-task behavior occurred, and a "0" if no off-task behavior was demonstrated at any 
point in time during that interval oftime (Powell, Martindale, & Kulp, 1975). 
Reliability 
Two colleagues of the researcher were trained on the scoring procedures and were 
kept blind to the purpose of this specific study and, to the extent possible, the intervention 
being used. Prior to the beginning of the study, their inter-rater reliability was established 
on the student self-evaluations, explanations, and engagement data. These raters were 
trained with fictional data and recordings. Once the raters assisting with scoring had 
been fully trained and achieved 85% reliability, actual student data were scored. These 
data also met a minimum of 85% agreement between scorers. Explanations, engagement 
data, the self-evaluation, and interview data (including data on perceptions) were also 
double scored. 
Data analysis 
Several types of data were analyzed from each of the three phases of the study 
(Initial Session, Baseline, Intervention 1, and Intervention 2). These data were used to 
determine whether or not a functional relationship existed between the independent 
variable of interest (i.e., use oftoy) and dependent variables (i.e., student engagement and 
explanations). 
Quality of explanations. Student scores on the quality of their explanations were 
first graphed for a visual display of scores. Once data were graphed, the interpretation of 
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the level (mean performance during each phase of research), trend (slope of change 
during each phase), and variability (degree to which performance fluctuates around mean 
during phase) of performance during all phases was conducted. Additionally, analyses of 
the explanation scores were used to judge the immediacy of effects following 
intervention, and the magnitude of the change. 
Engagement. A partial-interval time-sampling procedure was used to record 
student engagement. Data from the 30-second intervals were also graphed and analyzed 
for level, trend, and variability of performance during all phases. Additionally, the 
analysis of student engagement data investigated the immediacy of effects following 
intervention and the magnitude of change. 
Student perceptions. An in-depth analysis of possible changes in student 
perception of explanation ability was also conducted. Once data were collected and all 
interviews were transcribed, data were then organized and reviewed for each student and 
each question separately. Data were coded by themes, and then sorted into 
categories. Once patterns and connections within and between categories were identified 
regarding student experiences, common themes and connections were used to explore the 
fmdings . 
Additionally, data from the pictorial Likert Scales on each student's experience 
with the explanation task were first graphed for a visual display of responses. Once data 
were graphed, the interpretation of the level (mean experience during each phase of 
research), trend (slope of change during each phase), and variability (degree to which 
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experience fluctuates around mean during phase) of student self-report of experience 
during all phases was analyzed. 
Teacher perceptions. All recordings of teacher interviews were transcribed and 
reviewed separately for each question. Data were coded by themes and then sorted into 
categories. Once patterns and connections within and between categories were identified 
regarding teacher perceptions, the common themes and connections were used to shed 
further light on the student-specific findings. 
Instruction fidelity. Fidelity of Intervention 1 and Intervention 2's 
implementation was conducted to determine the extent to which there was consistency in 
the implementation of the intervention plan across phases. Each intervention phase plan 
was described as a series of steps, as shown in Appendix I and J, for each intervention 
phase. Data were recorded on the percentage of steps completed correctly per session. 
Next, to assess the consistency of intervention execution between phases, each step of 
Intervention 1 and Intervention 2 was scored based on teacher behavior of expression and 
fervor. Each step was scored 1 (weak), 2 (moderate), or 3 (strong). Scores were graphed, 
and the interpretation of the level (mean behavior during each phase of research), trend 
(slope of change during each phase), and variability (degree to which behavior fluctuates 
around mean during phase) of teacher performance during all phases. 
Summary 
A single-subject multiple baseline design was used to evaluate the effectiveness 
of an intervention designed to improve students' ability to give an explanation that is 
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coherent, cohesive, and with correct chronology. Measures were taken on baseline levels 
of engagement and explanation quality without the use of a manipulative and then with 
the use of a toy as a manipulative. Additional data analysis focused on student and 
teacher perceptions of explanation ability. The research was based on the following 
question: Can an intervention using a manipulative toy facilitate and improve the ability 
of middle-school students with learning disabilities to develop a coherent, complete oral 
explanation? 
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Introduction 
Chapter 4 
Results 
The purpose of this research was to study the effectiveness of an intervention 
designed to improve students' abilities to give an oral explanation. The instructional 
intervention was based on Harris and Graham's (1996) Self-Regulated Strategy 
Development and the use of a manipulative as an application of Universal Design for 
Learning (UDL). The toy was intended to increase engagement, facilitate organization, 
and represent the students' thinking, potentially aiding in the expression of a complete 
and coherent explanation. A single-subject design across multiple students was used to 
study the intervention effectiveness. 
Measures of student engagement and the performance of an explanatory task were 
recorded during the baseline and two intervention phases. In addition, follow-up data 
were collected after the end of each participant's second intervention phase and analyzed 
as relative to the change in student perceptions regarding their explanation ability. Data 
were also recorded to verify consistency of instruction and behavior by the researcher 
during baseline and intervention phases to assure fidelity to the intervention plan and to 
detect researcher bias related to enthusiasm for the planned intervention. The analysis of 
data collected is presented in the following sections. 
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Quality of Explanations 
Oral explanations provided by students during all three phases of the study were 
scored on three dimensions: completeness, coherence, and chronology though the use of a 
rubric (Appendix D). The dimension of completeness was rated on the basis of three 
criteria: the presence of a topic sentence, at least three supporting detail sentences, and a 
concluding sentence. Criteria for coherence was comprised of the inclusion of a clear 
beginning, middle, and end, with all sentences clearly supporting and relating to the topic 
sentence. Finally, chronology was scored on the basis of the sentence order being topic, 
supporting, and then concluding. 
Student performance data. Charlie's data on explanation quality are presented 
in Figure 3. Charlie's average score during Baseline was 36% (4.33 points out of 12) and 
increased to an average of 54% (6.44 points out of 12) during Intervention 1. During 
Intervention 2, his performance improved to an average of 77% (9 .22 points out of 
12). While Charlie's average score increased from Baseline to Intervention 1 by 50%, his 
average score increased by 42.6% from Intervention 1 to Intervention 2. Least-squares 
best fit trend lines indicate that there was 4.17% acceleration of performance during the 
Baseline phase. There was then a notable shift to a higher level of performance at the 
beginning of the Intervention 1 phases, however there was also a deceleration of 
performance during the phase ( -4.17% ). A jump in levels occurred at the start of 
Intervention 2 to an even higher level than at the start of Intervention 1. His 
performance, again, accelerated during the last phase of the study ( 4.17% ). 
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Figure 3. Charlie ' s explanation scores. 
Alice's data on explanation quality are presented in Figure 4. Alice's average 
score during Baseline was 49% (5.83 points out of 12) and decreased slightly to an 
average 45% (5.44 out of 12) during Intervention 1. Her performance shifted 
considerably at the start of Intervention 2 (from 52.8% to 80.6%) and averaged 83% (10 
points out of 12) during the phase. While Alice's average score decreased from Baseline 
to Intervention 1 by 8.17%, her average score increased considerably from Intervention 1 
to Intervention 2 by 84.45%. Least-squares best-fit trend lines indicate that there was 
3.89% acceleration of performance during the Baseline phase. There was then a shift to a 
lower level of performance during Intervention 1, although her scores accelerated during 
the phase (5.56%). A jump in levels occurred at the start of Intervention 2, and her 
performance during the phase accelerated with a slope of 4.17%. However, based on just 
visual inspection, it appears that the trend began in baseline and continued through 
Intervention 2. 
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Terri ' s data on explanation quality are presented in Figure 5. Terri's performance 
during Baseline showed considerable variability, but in general, an accelerating trend 
(4.17%), with an average score during baseline of 70% (8.40 points out of 12). A 
moderate shift to a high level of performance occurred from Baseline to Intervention 1 
with an average score of 74% (8.89 points out of 12), yet, in Intervention 1 there was a 
deceleration m performance (-4.17%). A jump in levels occurred at the start of 
Intervention 2, and during the phase she demonstrated only a slight increase m 
performance (.28%). However, Terri's scores increased to a higher level than observed 
in either Baseline or Intervention 1 and the acceleration increased; her score jumped to an 
average of 92% (11.08 points out of 12) during Intervention 2. While Terri's average 
score increased from Baseline to Intervention 1 by 5.72%, her average score increased by 
24.33% from Intervention 1 to Intervention 2. 
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Figure 5. Terri ' s explanation scores. 
Barbara's data on explanation quality are presented in Figure 6. Barbara's 
average score during Baseline was 84% (10.11 points out of 12) and increased slightly to 
an average of 94% (11.33 points out of 12) during Intervention 1. Her performance 
marginally increased again to an average of average 98% (11.78 points out of 12) during 
Intervention 2. While Barbara' s average score increased from Baseline to Intervention 1 
by 11.91%, her average score increased again from Intervention 1 to Intervention 2 by a 
modest 4.26%. Least-squares best-fit trend lines indicate that there was 2.06% 
acceleration of performance during the Baseline phase. Trend lines reveal there was a 
small shift in levels between Intervention 1 and 2, however Barbara's performance was 
accelerating during Baseline and then remained at a flat level during Intervention 1 (0% 
acceleration). Her performance shifted very slightly from Intervention 1 to 2, and then 
she demonstrated a slight acceleration of 1.39% to 100% accuracy at the end ofthe study. 
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Figure 6. Barbara' s explanation scores. 
Table 1 shows the average scores for each student in each of the three phases of 
the study. These are also shown as separated histograms in Figure 7. As previously 
mentioned, there were score increases from Intervention 2 relative to both the Baseline, 
and Intervention 1 conditions for almost all participating students. Additionally, 
differences in performance were not found to be related to specific toys about which 
explanations were to be provided (Figure 8). That is, no one toy was particularly easier 
or more difficult among the students, based on explanation scores. Students 
demonstrated a range of scores related to quality of explanation that could not be 
attributed to that which they were asked to explain. 
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Table 1 
Averages BI: Student 
Charlie Alice 
Baseline 4.33 5.83 
Intervention 1 6.44 5.44 
Intervention 2 9.22 10.00 
Charlie Alice Terri 
Figure 7. Average phase scores by student. 
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Engagement 
Data on engagement were collected from video recordings of each session during 
Intervention 1 (no manipulative) and Intervention 2 (manipulative). A partial-interval 
time-sampling procedure was used to record disengaged behavior (also referred to as off-
task behavior, defined as not attending to or participating in instructional activities as 
requested by the teacher (Shumate & Willis, 201 0)). Using 30-second intervals, a " 1" 
was recorded if any disengaged behavior occurred at any point during the interval, and a 
"0" if no disengaged behavior was demonstrated. The percentage of time engaged with 
computed by dividing the number of engaged 30-second intervals by the total number of 
intervals during each intervention session. 
Data presented in Table 2 displays the percentage of engaged intervals for each 
student. These data are also presented in Figure 9 as a histogram. Terri was engaged 
100% of the intervals during Intervention 1 and Intervention 2. Alice increased her 
number of engaged intervals from Intervention 1 to Intervention 2 by .01% (for a total of 
98.65% during both Intervention phases), and Charlie increased his engaged intervals 
from Intervention 1 to Intervention 2 by 1.4% (for a total of 98.30% during both 
Intervention phases). Conversely, Barbara's engagement decreased from Intervention 1 
to Intervention 2 by 6% (for a total of 96.3% intervals engaged during Intervention 1 and 
Intervention 2). However, removing Barbara' s one "off' day (which will be discussed 
further below), Barbara increased the number of engaged intervals during Intervention 1 
to Intervention 2 by 0.7%, for a total of 99.65% engaged intervals during Intervention 1 
and Intervention 2. This can be seen in Table 3 and the corresponding Figure 10. 
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100% 
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96% 
94% 
92% 
90% 
88% 
86% 
84% 
82% 
80% 
Table 2 
Intervention 1 
Intervention 2 
Charlie 
Percentage of engaged intervals 
Charlie Alice Terri 
97.60% 
99% 
Alice 
98.60% 
98.70% 
100% 
100% 
Terri Barbara 
Figure 9. Percentage of engaged intervals for each student. 
Barbara 
99.30% 
93.30% 
• Intervention 1 
• Intervention 2 
The clear outlier in Table 2 and Figure 9 was Barbara's engagement level during 
Intervention 2. While Barbara was engaged during 99.3% of the intervals during 
Intervention 1, she was engaged only 93.3% of the intervals during Intervention 2, which 
was a result of seven disengaged intervals. In fact, all of Barbara's disengaged intervals 
took place in one particular session of Intervention 2, during which she started and then 
stopped responding, and gave a delayed response while fidgeting with the manipulative 
toy. However, when removing the particular day's disengaged intervals from the total, 
data reveal Barbara was, otherwise, a highly engaged student during Intervention 1 and 
Intervention 2. This can be seen in Table 3 and Figure 10. 
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100% 
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Table 3 
Percentage of engaged episodes removing outlier 
Charlie 
Intervention 1 97.60% 
Intervention 2 99% 
Charlie Alice 
Alice 
98.60% 
98.70% 
Terri 
100% 
100% 
Terri Barbara 
Barbara 
99.30% 
100.00% 
• Intervention I 
• Intervention 2 
Figure I 0. Percentage of engaged intervals for each student removing outlier. 
Overall, the four participants were highly engaged during both Intervention 1 and 
Intervention 2. However, it is noteworthy to emphasize the overall number of student 
sessions with intervals of disengaged behavior were fewer during Intervention 2, when 
the manipulative toys were present. When these data are considered in tandem with the 
students' explanation scores they seem to suggest that the manipulative toys used as an 
augment to instruction helped facilitate and support the students' ability to give a 
chronological, coherent and complete oral explanation, regardless of the little difference 
seen on engagement scores as related to intervention phases. 
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It is important to note that though the participating students are known for being 
appropriately behaved in class, and were well primed for the research experience by their 
teacher, a Hawthorne Effect may have taken place. Though the students were recorded in 
all phases and changes in behavior were looked for by the researcher, the students were 
fully aware that the researcher was monitoring their behavior, thus the students may have 
modified an aspect of their behavior simply in response to the fact that they were being 
studied. This being said, all phases of the study were equally subject to the Hawthorne 
Effect, and thus comparisons across phases retain their validity as they effectively net out 
any effect. 
Student Perceptions 
A two-part analysis of possible changes in each student's perceived understanding 
of explanations was conducted. Interview and survey data were collected from each 
student regarding their experience with the explanation task 
Interviews. In interviews prior to the Baseline phase, the participating students 
were asked guiding questions that included: What is an explanation, why do people need 
explanations, what are the parts of an explanation, and how do you know when you have 
given a good explanation? After completion of Intervention 2 (Review+ Manipulative), 
students participated in a closing interview and were asked guiding questions that 
included: What do you think are the key elements of an explanation, what makes giving 
an explanation difficult, and what do you know about giving an explanation now that you 
didn't when we first started? Once data were collected and all interviews were 
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transcribed, they were organized and reviewed for each student and each question 
separately in order to look for emergent themes. Data were then coded by the themes that 
emerged, and sorted into two categories: Knowledge and Answer Depth. 
Knowledge. Knowledge refers to the accuracy of understanding expressed in 
student responses during pre-intervention and post-intervention interviews. Within the 
Knowledge theme, misconception and clarity were identified as sub-categories. 
Responses were coded as misconceptions when they demonstrated faulty understanding. 
Alternatively, student answers were coded as clear when they were correct or 
demonstrated some level of understanding. 
Misconception, pre-intervention interviews. Prior to the start of Baseline, when 
asked guiding questions regarding explanations, students gave many vague, uncertain 
answers. Charlie, for example, was unable to articulate his understanding of an 
explanation, saying only, "if you read a story, you need to explain what it's about to 
someone." Similarly, when Terri was asked to explain what an explanation was, she had 
difficulty defining the concept without using the word "explanation." Her repeated 
response was "like explaining things to people." Alice and Barbara also demonstrated 
misconception in their pre-intervention interview answers. Alice offered that an 
explanation was "your answer to something." Barbara was unable to give any 
information regarding the definition of explanation. All study participants, thus, 
demonstrated some level of misconception during pre-intervention interviews questions 
related to defining explanation. 
Continuing this tendency, when asked why people need explanations, what the 
65 
parts of an explanation were, and how one knew when she or he had given a good 
explanation, Charlie, Barbara, and Alice were unable to answer with clarity. Aside from 
just saying "I don't know," responses to these questions included Alice suggesting that 
people needed explanations because it was their "opinion on things." Charlie indicated 
that the key parts of an explanation were the details on the topic. Alice could not answer 
how she knew when she had given a good explanation, and Barbara could not give any 
information regarding the definition of an explanation, the parts of an explanation, or 
why an explanation was important. 
Clarity, pre-intervention interviews. Despite widespread misconception 
demonstrated during pre-intervention interviews, there were a few instances of noticeable 
clarity among students' answers. For example, when Charlie was asked how he knew 
when he'd given a good explanation, Charlie clearly responded: "you would understand 
it. . .it would sound good to you." When asked why people might need explanations, 
Terri indicated that it helped people by giving them an idea. Moreover, when Terri was 
asked how she knew when she'd given a good explanation, she very clearly and 
enthusiastically responded: "People say, oh, I get it; I get this and this is good, thanks for 
explaining it to me. Like they tell you they know." Charlie and Terri's answers reflect a 
level of understanding absent from most student responses during pre- intervention 
interviews. 
Misconception, post-intervention interviews. The theme of misconception was 
scarcely present in the post-intervention interviews; it emerged in only one student's 
answer. When asked what the key parts of an explanation are, Charlie expressed 
66 
uncertainty. It took extensive prompting (e.g. , "do you want to tell me more?") to 
eventually get a correct answer. Additionally, when asked what makes giving an 
explanation difficult, Charlie struggled to find the words he wanted to use to answer. 
Instead, Charlie opted to inform the researcher that the mnemonic device helped him to 
give a good explanation. 
Clarity, post-intervention interviews. In contrast to the pre-intervention 
interviews, post-intervention interviews were characterized by widespread clarity across 
student responses. When asked what made giving an explanation difficult, three of the 
students responded clearly. Alice, for example, articulated that an explanation must be 
understood by others, stating: "how to say it for people to understand." Barbara shared 
that the difficult part was that you have to "imagine" what you are explaining. Terri 
responded that, "it' s sometimes hard to explain it after you haven't like experienced it or 
like seen it." 
When asked what the key parts of an explanation were, Terri and Barbara's 
responses demonstrated the greatest amount of clarity and understanding. Terri clearly 
stated that the "key elements of an explanation is the topic sentence, making sure that it' s 
focused, having details that are on topic and like making sure that it makes sense." 
Barbara quickly rattled off "topic sentence, supporting details and concluding sentence." 
Although scant in depth, Alice' s response, "the topic, the concluding and the supporting 
details," also clearly displayed understanding. 
At the end of the post-intervention interview, when the students were asked what 
they knew about giving an explanation now that they did not know before, students 
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generally gave answers related to the components and/or structure of an explanation. 
Alice, who was able to state that the key elements of an explanation include the topic, 
supporting details, and the concluding sentence, said "I didn' t know that an explanation 
had like different parts to it than just one whole thing." Similarly, Charlie's response to 
the question reflected a deeper understanding of the components that make up an 
explanation. Barbara stated, "I didn't even know what an explanation was before; I know 
that you have to have all your sentences in order and you have to have all those details 
and you have to stay on one topic." Finally, Terri was the most specific in her response 
stating that an explanation "has to stay on topic; has to be focused; has to be sequential 
and it has to like have details." Terri went on to say that, "Before when I didn' t know 
what an explanation was, I thought it was just like an -- like just writing some random 
sentences and putting them in order." All responses demonstrate notable shifts in the 
students' perceived understanding of an explanation. 
Answer depth. Answer Depth refers to the amount of substantive, relevant 
information communicated by students. Within the Answer Depth theme, scant and 
elaborate were identified as additional descriptors that represented sub-categories of the 
information gathered. An elaborate response was defined by the articulation of more than 
one sentence/phrase or idea specifically related to the question. Elaborate answers were 
typically detailed and multi-part in form. A response expressed in one or less 
sentence/phrase or idea, and was characterized by the repetition or rewording of only a 
single thought was coded as scant. 
68 
Scant, pre-intervention interview. Following the period of acclimation during the 
initial individual meeting with students, they were asked guiding questions regarding 
explanations. Many of the students gave responses that were minimal in length and 
detail. For example, when asked what an explanation was, Terri ' s response was simply, 
"showing them, like, what things are" and when she was asked how she knew when she 
had given a good explanation, she replied, "people say, oh, I get it; I get this and this is 
good." Similarly, when Alice was asked what the parts of an explanation were, her 
response was just, "evidence" and when she was asked how she knew when she had 
given a good explanation, she merely said, "I don't know." Continuing this trend of brief 
and simple answers, both Charlie and Barbara attempted to answer every question only 
saying "urn ... hm ... well. .. " or just saying, "I don't know"; they did not expand on their 
responses even with prompting from the researcher. 
Elaborate, pre-intervention interview. Only one of the four students' remarks 
was identified as elaborate during the pre-intervention interviews. When Terri was asked 
why people needed explanations, she gave the following response, "it helps them to like 
explain things they need explain to other people and like it also gives them an idea of 
what it is; it starts by like telling them what you're going to explain to them, then 
explaining it. And then kind of like seeing if they like get what you're saying and like 
make sure they know what it' s about." No other student demonstrated such depth or 
elaboration in her or his answer for this question or any other during the pre-intervention 
interview. 
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Scant, post-intervention interview. Brief, cursory responses were dominant 
during students' post-intervention interviews. All participating students attempted to 
answer interview questions with audible responses, however in several cases, particularly 
with Charlie and Barbara, the spoken communication was no more than 
"um . .. hm ... well ... " or "I don' t know." There was only one instance in which Barbara 
said more than "um ... hm .. . well .. . " or "I don' t know" during a post-intervention 
interview; when asked what the key parts of an explanation were she responded, "topic 
sentence, supporting details and concluding sentence." While Barbara's multi-word 
response showed more depth than her other "um ... hm ... well" or "I don't know" answers, 
it was still categorized as scant because it represented only a single idea, and was 
expressed in less than a full sentence. 
During the post-intervention interviews, Alice and Terri's responses reflected 
more complete thoughts, yet were still scant in depth. Alice ' s answers were longer in 
word count than Charlie and Barbara' s, but never exceeded one sentence. For example, 
when asked what makes giving an explanation difficult, Alice responded, "how to say it 
for people to understand." When asked what she now knows about giving an explanation 
that she did not know before about explanations, Alice again gave a single sentence 
answer, stating, "I didn't know that an explanation had like different parts to it." Terri ' s 
responses during the post- intervention interviews were similarly minimal. When asked, 
for instance, how she felt about using the toys, she responded in three words, saying only, 
"It was fun." Both Alice and Terri, in the aforementioned examples, expressed clear, 
complete thoughts, however, neither articulated multi-idea responses. 
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Elaborate, post-intervention interview. During the post-intervention interviews, 
neither Charlie nor Alice gave a single response that qualified as elaborate. Barbara and 
Terri, however, did provide elaborate answers to post-intervention interview questions. 
When Terri was asked what she now knows about giving an explanation that she did not 
know before, she responded, "It has to stay on topic; has to be focused; has to be 
sequential and it has to like have details." She went on to say, "Before when I didn't 
know what an explanation was, I thought it was just like an -- like just writing some 
random sentences and putting them in order." Barbara answered three post-intervention 
interview questions with lengthy, detailed responses. For example, when asked what she 
now knows about giving an explanation that she did not know before, she stated, "I didn't 
even know what an explanation was before; I know that you have to have all your 
sentences in order and you have to have all those details and you have to stay on one 
topic." In addition, when asked what makes giving an explanation difficult, she said, 
"When you have to like imagine -- and if you don't have the toys, you have to imagine it 
and everything. And like for the airplane one, I couldn't really imagine an airplane that 
well because, well, I could imagine one, but you know, like I couldn't really imagine all 
the parts it had. Like with the toy, it was easier because you can actually like see what 
kind of parts like the toy airplane has." She followed up this answer by talking more 
about the toys, saying, "I think it was easier; because it was right in front of you. So you 
can actually say what you saw on the toys like for explaining it and stuff." In contrast to 
the scant responses discussed above, Barbara and Terri's answers demonstrated far 
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greater depth; both girls gave relatively complex, multi-idea, multi-sentence explanations 
during post-intervention interviews. 
Students' experience ratings. To gam additional insight on each student's 
feelings about his or her experience following every individual explanation task, and to 
examine changes in their perception over time, following each explanatory task, the 
students were asked to record a response to one question using a pictorial Likert-scale: 
"How was your experience completing this explanation task? Circle the image that best 
fits your answer." (See Appendix J). Data are in Table 4 and Table 5 and includes an 
analysis ofthese data by participant. 
Students had a high level of enthusiasm for the explanation tasks throughout the 
study. Average scores for the entire study ranged from 4.08 (Terri) to 4.92 (Barbara) and 
student enthusiasm was consistently high throughout all phases (Baseline, Intervention 1, 
and Intervention 2). 
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Table 4 
Level of enthusiasm 
Charlie Alice Terri Barbara 
Baseline 
Session 1 4 3.5 4 4 
2 3 5 3 5 
3 5 5 4 5 
4 (N/A) 4.5 4 5 
5 (N/A) (N/A) 4 5 
6 (N/A) (N/A) (N/A) 5 
Intervention 1 
Session 1 5 5 4 5 
2 5 5 4 5 
3 5 2 4 5 
Intervention 2 
Session 1 5 5 5 5 
2 5 5 4 5 
3 5 5 5 5 
4 (N/A) (N/A) 4 (N/A) 
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Table 5 
Enthusiasm analysis by participant and phase 
Charlie Alice Terri Barbara 
Baseline 
Median 4 4.75 4 5 
Mode #N/A 5 4 5 
Maximum 5 5 4 5 
Minimum 3 3.5 3 4 
Intervention 1 
Median 5 5 4 5 
Mode 5 5 4" 5 
Maximum 5 5 4 5 
Minimum 5 2 4 5 
Intervention 2 
Median 5 5 4.5 5 
Mode 5 5 5 5 
Maximum 5 5 5 5 
Minimum 5 5 4 5 
Fidelity 
Data on fidelity of implementation of Interventions 1 and 2 were collected and 
scored by the trained research colleagues to determine the consistency in implementation 
of instruction across phases. Both the accuracy of implementation as planned and the 
level of enthusiasm demonstrated were scored. Additionally, to assess the consistency of 
intervention execution across the phases, data were collected on the researcher's behavior 
as related to expression and fervor. This was done to rule out research bias based on 
enthusiasm for the intervention that included the toy as a concrete aid in student oral 
explanation. 
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The average Fidelity Score regarding steps implemented correctly was 95% or 
greater for th~ researcher across all students in the study, consistent with the constant 
instruction across all participants and during all phases. This fidelity score demonstrates 
that there were no instruction implementation differences between Baseline, Intervention 
1 and Intervention. Additionally, data revealed that no student was given any additional 
instruction or information to enhance his or her experience. Moreover, the consistency of 
behavior during the execution of phases was scored. Without variability, the researcher's 
level of behavior (expression and fervor) during the execution of instructional phases was 
rated identically (a constant score of 2) across the entirety of the study; there were no 
differences in the level of researcher behavior while carrying out the instruction across all 
students. Furthermore, this demonstrates that there were no significant variations in 
observed behavior within or across students with regard to the researcher's behavior 
during the instructional experience. 
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Chapter 5 
Discussion 
The purpose of this research was to evaluate the effectiveness of an instructional 
intervention using a manipulative toy to facilitate and improve the ability to give an oral 
explanation within a Universal Design for Learning framework. The multiple-baseline 
design was executed with a time-lagged control; that is, the intervention was introduced 
across students in a staggered manner. The staggered-start approach allowed for the 
determination that the application of treatment was truly influencing the change in 
behavior. Additionally, the use of independent raters was used to collect and score 
several pieces of data. Results from this research demonstrate that the use of the 
manipulative toy had a positive impact on all the participating students' ability to give an 
oral explanation and engagement levels for all but one student. 
Main Findings and Significance 
All four of the students' oral explanation scores increased from Intervention 1 
(Instruction) to Intervention 2 (Instruction with toy). More importantly, while scores did 
increase slightly from Baseline to Intervention 1, the subsequent increase from 
Intervention 1 to Intervention 2 (with the manipulative toy), was larger. This is striking, 
as it shows greater improvement than would be expected from students moving along 
their learning curves of learning to give an explanation (each student' s individual 
measurement of performance along the y-axis). Nearly all studies of "learning" (or 
"experience") curves fmd strong evidence of concave learning curves (Ritter & Schooler, 
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2002). Starting from the work of Ebbinghaus (1885), who used single-subject design in 
memorization tasks, these studies have been run in education, economics, psychology, 
sociology, and many other fields (Ritter & Schooler, 2002). Thus, in the absence of the 
toy, (had Intervention 2 simply be an instruction review), the increase in scores from 
Intervention 1 to Intervention 2 should have been smaller than that from Baseline to 
Intervention 1 (as the students had already begun to move up their learning curves). In 
contrast, this study found a larger increase in scores, suggesting that the additional effect 
of the toy manipulative was positive enough to overcome the flattening "learning curve" 
effect. Lastly, trend lines from both phases demonstrated that improvement was 
continuous during Intervention 2 (toy plus instruction); however, that was not the case 
during Intervention 1 (instruction). This is, perhaps, because instruction without a 
manipulative (traditional instruction) was not as effective as instruction with a 
manipulative. 
When considering student engagement data, for all but one student, the 
manipulative toy increased engagement. While Terri was engaged 100% of the 30-
second intervals during Intervention 1 and Intervention 2, both Charlie and Alice were 
engaged all but two 30-second intervals during all of Intervention 1 and increased their 
engagement during Intervention 2 by having only one disengaged 30-second interval 
during Intervention 2. The fourth student, Barbara, had only 1 disengaged 30-second 
interval during Intervention 1 and, aside from the one "off day" during Intervention 2, 
increased her engagement to 100% of the 30-second intervals during Intervention 2. 
These differences are small, however. Generally, the students demonstrated a high level 
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of engagement across all phases of the study. The high level of engagement could have 
been a result of a possible Hawthorn Effect, the students having been primed by their 
teacher regarding expected behavior, the novelty of the situation and the researcher' s 
presence, and/or the knowledge of being recorded during all phases of the research 
experience. These possibilities will be discussed further in the limitations section. 
In sum, the results of this study suggest that the use of a manipulative toy in 
instruction improved students' learning. This study also provides evidence that there is 
potential for the structured use of manipulative toys as augments to instruction more 
generally. The results of this study have direct implications for practice in the area of 
curriculum design for students with learning disabilities. 
Limitations 
While the results of this study are promising, there were several limitations to this 
study. To begin, external validity is the most salient limitation of multiple-baseline, 
single-subject designs. These results are most applicable to children who are most like 
the research participants. Systematic replication of the intervention effects across more 
subjects and subjects with greater diversity will allow for broader statements of 
generalizability to be made. Additionally, noting the positive data findings, it is also 
possible this multiple-baseline, single-subject research design may not have been 
sensitive enough to the participants' needs. Perhaps, given the positive findings for all 
participating students, this augment to instruction could be more effective with students 
having even greater difficulty with giving an oral explanation than those whom met 
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criterion for this study. 
The second significant limitation to this research was its duration. By 
construction, the intervention featured three weeks for each of the three phases. Schools 
are modeled on longer academic years, and many curricula take years of sequential 
learning to execute. It might be that the toy instructional devices work significantly 
better (or worse) over longer periods of time than the results found in this study. In any 
case, the generalizability to these longer instructional periods of time need be examined. 
The third potential limitation of this study is that the students scored relatively 
highly on the task examined (giving an oral explanation), even in initial phases. Of 
course this makes it more unlikely to observe improvements (as the students were already 
at a high-level), making it more striking that these improvements occurred with the toy 
intervention. However, it does bring up the possibility that tasks for which there is a 
lower level of initial aptitude, or more of a spread in aptitude across students, may see 
differing effects from the use of the toy manipulative in instruction. 
Lastly, a significant limitation of this study was the possibility that a Hawthorne 
Effect may have taken place. In addition to the participating students having been primed 
by their teacher for the research experience and directly instructed to stay on task and do 
as they were asked or told, the students were fully aware that they were recorded in all 
phases of the research experience. Students were well informed of the potential 
consequences from their classroom teacher if they did not follow behavior expectations 
and/or may have modified an aspect of their behavior simply in response to the fact that 
they were being studied. However, again, this Hawthorne Effect should have impacted 
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the results from Baseline, Intervention 1, and Intervention 2, so there is no clear 
directional bias when comparisons of scores between phases are done (i.e. , netting out 
any Hawthorne Effect). 
Conclusions 
Reflecting on the streams of literature on which this research builds, the findings 
of this study move forward multiple of these. The results of this study support the 
research on instruction of expression, particularly in the area of thought organization, for 
students with learning disabilities (see Mason, Snyder, Sukhram, & Kedem, 2006; Meyer, 
1995), considering the potential gains that can be made in individual achievement from 
the use of simple tools such as toys as an augment to instruction. Additionally, this 
research demonstrates a compelling application of Universal Design for Learning (see 
Bodemer, Ploetzner, Feuerlein, & Spada, 2004; DiCecco & Gleason, 2002; Odom, 
Stoddard, & LaNasa, 2007). Lastly, this study provides evidence that there is potential 
for the structured use of manipulative toys as an enhancement to instruction more 
generally, contributing to the literature on manipulative use to engage students in their 
learning (see Hall, Markham, & Culatta, 2005; Sowell, 1989). 
Although this research was limited in scope, the modestly positive results 
encourage further study ofthe use of manipulative toys as an augment to instruction. The 
continued use of manipulative toys as an augment to instruction is an application of 
Universal Design for Learning principles. Further refinement of their use may provide 
learning benefits for all students, not solely those with learning disabilities. 
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In addition to the implications for future academic research, this study also has the 
potential to impact practice. The foremost implication of this research for practice is that 
potential gains that can be made in individual achievement from the introduction of 
simple, but powerful, tools such as toys. Education is currently in an evidence-based 
practice era (NCLB, 2002), meaning the instructional practices used to educate students 
should be evidence based. According to the United States Department of Education 
(Whitehurst, 2002), evidence based education is "the integration of professional wisdom 
with the best available empirical evidence in making decisions about how to deliver 
instruction" (p. 3). 
The accountability demands on teachers for student learning imposed by No Child 
Left Behind require the educational success of students with disabilities in American 
public schools. Thus, the evidence in this study may persuade educational practitioners 
to consider making well-planned and well-instructed use of manipulative toys in lesson 
planning. A thoughtful combination of instruction accompanied by the use of 
manipulative toys may help make the learning process of providing an explanation a 
more efficacious process for students, especially those students with learning disabilities. 
In sum, the findings show the potential of toys as teaching tools and the exciting potential 
for future research in this area. 
81 
Appendix A 
Skill Level Checklist 
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Skill Level Checklist 
Student Name: Date: 
------------------ -------------------------
Teacher: 
----------------------------
Prerequisite Skills (based on OWLS, 1995; WIAT, 2009): 
Yes No 
The student can orally express self. 
The student can generate oral language from verbal, written and 
visual cues. 
With oral language, the student can: 
use nouns, verbs, modifiers, pronouns, prepositions, words that 
represent quantity, and relations (vocabulary). 
construct phrases and complete sentences. 
demonstrate pragmatic understanding (appropriate response in 
specific situations, such as questions, courtesy responses, 
reasonable explanations) 
Explanation Skills: Does the student significantly struggle with the following: 
Yes No 
Understanding and demonstrating that an explanation has a 
specific function. 
Understanding and demonstrating that an explanation must include 
sentences that introduces a topic, supports the topic and 
summarizes the topic. 
Understanding and demonstrating that the sentences of an 
explanation must be sequenced in a logical order. 
In what category is Topic/Idea Development score from Massachusetts Comprehensive 
Assessment System (MCAS) English Language Arts Composition section: 
Advanced 
Proficient 
Needs Improvement 
Warning 
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is located on our website (http://www.bu.edu/irb/), six weeks prior to the expiration of your study. 
As the Principal Investigator, you are responsible for ensuring that studies are conducted in accordance 
with federal regulations, state laws, and institutional policies. 
Please note: 
• No subjects may be involved in study procedures prior to the IRB approval date or after the 
expiration date. 
• All unanticipated problems or serious adverse events must be reported to the IRB immediately. 
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• All protocol modifications must be approved by the IRB prior to implementation unless they are 
necessary to eliminate immediate hazard to subjects. 
• All protocol deviations must be reported to the IRB. 
• All recruitment materials and methods must be approved by the IRB prior to use. 
If you have any questions, please contact me at 617-358-6115. 
Sincerely, 
Sonia Chawla Wright 
lRB Analyst 
Charles River Campus IRB 
cc: Donna Lehr, PhD 
Bruce Fraser, PhD 
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Boston University 
RESEARCH CONSENT FORM 
Teacher 
Title of Project: Effectiveness of Toys as an Enhancement to Instruction in 
Explanation for Students with Learning Disabilities 
Principal Investigator: Nicole Cohen 
Study Background 
Being an English Language Arts teacher, you are asked to participate in a research 
project through Boston University's School of Education. As part of your 
participation, you will be asked to nominate students from your class for 
participation in the research project. Additionally, you will be asked to participate 
in an interview regarding participating students' skill levels. 
The research project will be entirely conducted by the researcher. The duration of 
student participation is 11-14 days: l session for acclimation (and pre-intervention 
interview), 9-12 sessions for a teaching intervention, and an additional session for 
a closing interview. Each session will be approximately 15-25 minutes long. We 
expect the entire research to last for one month. 
Purpose 
The purpose of this research is to see if using a relevant toy helps children give an 
explanation. 
What Happens in tbis Research Study 
As a participant of this research project, you will be asked nominate students from 
your class for participation in the research project. Additionally, you will be asked 
to participate in an interview regarding participating students' skill levels prior to 
the start of the research project. With your permission, these interviews will be 
recorded. 
Teacher Consent Form 
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Risks and Discomforts 
The primary risk to you is the potential for loss of confidentiality. Your 
information will be securely stored at the school and at Boston University to 
minimize this risk. 
There may be unforeseen risks to the study. If new risks are identified the study 
staff will update you in a timely way about any new information that might affect 
your health, welfare, or decision to stay in the study. 
Benefits 
You may not directly benefit from participating in this research. There is a 
possibility that your students' ability to express a complete and coherent 
explanation will improve. 
Alternatives 
Your alternative is to not participate in this study. 
Costs/ Payments 
There are no known costs to you for participating in this research study except for 
your time. You wilt not be paid to participate in this research study. 
Confidentiality 
All data collected in this study will be kept strictly confidential. Any identifiable 
data that is collected from you will be recorded by a study ID. Only the 
investigators will have access to the master-code that links your information to the 
study lD number. The investigators will take appropriate care to protect the 
confidentiality of your private information. However, there is a slight chance that 
others could learn infonnation about you from this study. 
Reports from this research will not contain information that would allow personal 
identification of any individuals (children, teacher, or school). No individual 
information will be released to any party for any reason. The researcher and 
collaborating Boston University professor are the only people who will have 
access to the colJected data. When results are published or presented at 
professional meetings the names of participants will not be revealed. 
Data will be stored in locked files at Boston University that are only accessible to 
the researcher and the Boston University dissertation advisor. Data will be 
Teacher Consent Form 
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destroyed at the end of the end of the research. The signed consent forms will be 
kept separate from the research data. 
Your information may be used in publications or presentations. However, the 
information will not include any personal information that will allow you to be 
identified. 
Information from this study and study records may be reviewed and photocopied 
by the institution (Boston University) and by regulators responsible for research 
oversight such as the Office of Human Research Protections, and the Boston 
University Institutional Review Board. 
Voluntary Participation 
Taking part in this research is completely voluntary. You have the right to refuse 
taking part in this study. Your decision whether or not to participate will not 
affect your relationship with Boston University. If you decide to be in this study 
you can refuse to answer any question if you wish. If you decide to be in this 
study and then change your mind, you can withdraw from the research at any time. 
Refusal to participate will not involve any penalty or loss of benefits to which you 
are otherwise entitled. 
If there are any new findings during the study that may affect whether or not you 
wish to continue to take part in the research, you will be told about them as soon 
as possible. The investigator may decide to stop your participation in the study 
without your consent This might happen if she decides that staying in the study 
will be bad for your child. 
Contacts 
If you have questions regarding this research or if you have a research related 
injury, either now or at any time in the future, please contact Nicole Cohen at 773-
330-8946 and nacohen@bu.edu, or Dr. Donna Lehr at Boston university at 617-
353-3240 and dlehr@bu.edu. 
You may obtain further information about your rights as a research subject by 
contacting the Boston University Institutional Review Board for Human Subjects 
Research at 617-358-6115 or irb@bu.edu. 
Agreement to Participate 
By signing this consent form you are indicating that you have read this consent 
form or it has been read to you. You are also indicating that you have been given 
Teacher Consent Form 
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the opportunity to ask questions about the study and all of your questions have 
been answered to your satisfaction. By signing the consent form you are 
indicating that you voluntarily agree to participate in the study. You will be given 
a copy of the consent form to keep. 
_ __ I agree to have the interview recorded. 
_ __ I do NOT agree to have the interview recorded. 
Name of Teacher 
Signature of Teacher Date 
Printed Name ofPerson Obtaining Consent 
Signature of Person Obtaining Consent Date 
Teacher Consent Form 
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Boston University 
RESEARCH CONSENT FORM 
Title of Project: Effectiveness ofToys as an Enhancement to Instruction in Explanation 
for Students with Learning Disabilities 
Principal Investigator: Nicole Cohen 
Study Background 
Your child' s English Language Arts teacher is participating in a research project through 
Boston University 's School of Education. As a student in this class, your child is invited 
to be a part of this project as well. Your child will be one of approximately three subjects 
participating in this research. The duration of student participation is ll-14 days: 1 
session for acclimation (and pre-intervention interview), 9-12 sessions for a teaching 
intervention, and an additional session for a closing interview. Each session will be 
approximately 15-25 minutes long. We expect the entire research to last for one month. 
Purpose 
The purpose of this research is to see if using a relevant toy helps children give an 
explanation. 
What Happens in this Research Study 
Your child will engage in an interview with the researcher to gather information about 
their ability to give an explanation. The following 9-12 sessions (one session will take 
place a day) will be used to teach your child ways to create explanations (the 
intervention). Finally, the research will end with a closing interview between your child 
and researcher to learn about your child's experience during the study. The research will 
take place at your child' s school. With you and your child 's permission, the interviews 
and intervention sessions will be video recorded. 
Risks and Discomforts 
The primary risk to your child is the potential for loss of confidentiality. Your child's 
information will be securely stored at the school and at Boston University to minimize 
this risk. 
Parent Consent Form 
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There may be unforeseen risks to the study. If new risks are identified the study staff will 
update you in a timely way about any new information that might affect your health, 
welfare, or decision to stay in the study. 
Benefits 
Your child may not directly benefit from participating in this research. There is a 
possibility that your child's ability to express a complete and coherent explanation will 
improve. 
Alternatives 
Your alternative is to not participate in this study. 
Costs/ Payments 
There are no known costs to you or your child for participating in this research study 
except for your time. You will not be paid to participate in this research study. 
Confidentiality 
All data collected in this study will be kept strictly confidential. Any identifiable data 
that is collected from your child will be recorded by a study ID. Only the investigators 
will have access to the master-code that links your child's personal information to the 
study ID number. The investigators will take appropriate care to protect the 
confidentiality of your private information. However, there is a slight chance that others 
could learn information about you from this study. 
Reports from this research will not contain information that would allow personal 
identification of any individuals (children, teacher, or school). No individual information 
will be released to any party for any reason. The researcher and collaborating Boston 
University professor are the only people who will have access to the collected data. 
When results are published or presented at professional meetings the names of 
participants will not be revealed. 
Data will be stored in locked files at Boston University that are only accessible to the 
researcher and the Boston University dissertation advisor. Data will be destroyed at the 
end of the end of the research. The signed consent forms will be kept separate from the 
research data. 
Your child's information may be used in publications or presentations. However, the 
information will not include any personal information that will allow your child to be 
identified. 
Parent Consent Form 
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Information from this study and study records may be reviewed and photocopied by the 
institution (Boston University) and by regulators responsible for research oversight such 
as the Office of Human Research Protections, and the Boston University Institutional 
Review Board. 
HIP AA I FERP A Language 
The Belmont Public Schools maintain personal information about students as is required 
by Federal and State laws and regulations. The right to privacy concerning school 
records is recognized by the Family Educational Rights & Privacy Act of 1974 (FERPA), 
which allows parents/guardians to authorize or withhold consent to their child's school 
records. 
By signing this form, I authorize Belmont Public Schools to release my child's Special 
Education Record (Cumulative Folder) for review by the researcher. By not signing this 
form, I do not authorize Belmont Public Schools to release my child's Special Education 
Record (Cumulative Folder) for review by the researcher. 
Voluntary Participation 
Taking part in this research is completely voluntary. You have the right to refuse your 
child taking part in this study. Your decision whether or not to allow your child to 
participate will not affect you or your child's relationship with the teacher, school, or 
Boston University. If you decide to be in this study you can refuse to answer any 
question if you wish. If you decide to be in this study and then change your mind, you 
can withdraw from the research at any time. Refusal to participate will not involve any 
penalty or loss of benefits to which you are otherwise entitled. 
If there are any new findings during the study that may affect whether or not you wish to 
continue to take part in the research, you will be told about them as soon as possible. The 
investigator may decide to stop your participation in the study without your consent. This 
might happen if she decides that staying in the study will be bad for your child. 
Contacts 
If you have questions regarding this research or if you have a research related injury, 
either now or at any time in the future, please contact Nicole Cohen at 773-330-8946 and 
nacohen@bu.edu, or Dr. Donna Lehr at Boston university at 617-353-3240 and 
dlehr@bu.edu. 
Parent Consent Fonn 
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You may obtain further information about your rights as a research subject by contacting 
the Boston University Institutional Review Board for Human Subjects Research at 617-
358-6115 or irb@bu.edu. 
Agreement to Participate 
By signing this consent fonn you are indicating that you have read this consent form or it 
has been read to you. You are also indicating that you have been given the opportunity to 
ask questions about the study and all of your questions have been answered to your 
satisfaction. By signing the consent fonn you are indicating that you voluntarily agree to 
participate in the study. You will be given a copy of the consent form to keep. 
_ __ I agree to have my child' s participation video recorded. 
___ I do NOT agree to have my child's participation video recorded. 
Name of Subject 
Name of Subject' s Parent or Guardian 
Signature of Subject' s Parent or Guardian Date 
Printed Name of Person Obtaining Consent 
Signature ofPerson Obtaining Consent Date 
Parent Consent Form 
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Boston University 
RESEARCH ASSENT FORM 
Children 12-17 Years of Age 
Title of Project: Effectiveness of Toys as an Enhancement to Instruction in Explanation 
for Students with Learning Disabilities 
Principal Investigator: Nicole Cohen 
Study Background and Purpose 
We want to tell you about something we are doing called a research study. A research 
study is when scientists collect a lot of infonnation to learn more about something. A 
research study may be like a science experiment or collecting information to solve a 
mystery. The researchers are doing this study is to learn more about different ways to 
teach how to give an explanation. We would like you to be in the study because you 
have had difficulty creating an explanation in the past. 
After we tell you about it, we will ask if you'd like to be in this study or not. 
What Happens in this Research Study 
If you agree to be in the study, three things will happen. First, you will be asked 
questions about what you already know about giving an explanation. After that the 
researcher will teach you how to create a complete explanation and you wil1 practice 
giving an explanation. Finally, we will end with another interview to find out what you 
have learned during the project. The research will take place at your school and will last 
for II - 14 days. We would like to record all of the sessions, if that's ok with you. 
Risks and Discomforts 
Some things that you may not like may happen because you are in this research. There is 
a chance that people may find out some private infonnation about you from this research. 
The researcher, Nicole, will do everything she can to protect your privacy and make sure 
this does not happen. 
Benefits 
You probably will not benefit from being in this research. It is possible that you will 
improve your ability to create a complete explanation. Even though you might not 
Student Assent Form 
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benefit, if you participate in this research it could help us to figure out different ways to 
teach about explanations. 
Alternatives 
Your alternative is to not participate in this study. 
Costs/ Payments 
The only cost to you for this research is your time. You will not be paid to participate in 
this research study. 
Confidentiality 
The researchers will do their best to keep the information that you tell them private. They 
will make sure that all of the information you give them are locked up or stored on a 
password-protected computer. They will also remove your name from all of the 
information. 
Even though they will try to keep the information private, there is a chance that someone 
who is not part of the study will learn some private information about you if you join this 
research study. 
Voluntary Participation 
Do you have to be in this study? No, you don' t. No one will make you if you don't want 
to do this. Just tell the researchers or your teacher if you decide not to do it. No one will 
be mad at you or change how they take care of you because you don't want to participate. 
It is ok if you decide to join and then later change your mind. It is also ok if you decide 
to join but then don't want to answer some of the questions now or later. 
Contacts 
If you have questions regarding this research or if you think you are being hurt by the 
research now or later you or your parents can Nicole Cohen at 773-330-8946 and 
nacohen@bu.edu, or Dr. Donna Lehr at Boston university at 617-353-3240 and 
dlehr@bu.edu. 
Agreement to Participate 
If you sign this assent fonn it means that you have read it or it has been read to you. It 
also means that you have been given the chance to ask questions about the study, and 
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your questions have been answered. If you sign this it means that you are agreeing to 
participate and no one is forcing you. The researchers wi11 give you a copy of the assent 
form. 
___ I agree to be video recorded. 
___ I do NOT agree to be video recorded. 
Name of Subject 
Signature of Subject 
Printed name of person obtaining assent 
Signature of Person Obtaining Consent 
Student Assent Form 
Date 
Date 
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Appendix C 
Background Information Form 
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Student Name: Current Grade: 
----------------
--------------------
Date of Birth: School: 
----------------
-------------------------
Age: ____________________ __ Teacher: 
-------------------------
MCAS ELA Composition Scores: 
Year Score Notes 
Year Score Notes 
Year Score Notes 
Year Score Notes 
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Individualized Education Program: 
Year Goal 
Notes 
Year Goal 
Notes 
Year Goal 
Notes 
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Progress Reports 
Date Report notes 
Date Report notes 
Date Report notes 
Date Report notes 
Date Report notes 
Date Report notes 
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Additional information to note: 
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Scoring Rubric 
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Rubric for Oral Explanation 
4 points 3 points 2 points 1 point 
Chronology Oral explanation 
sentences are One sentence Two sentences 
sequenced in the type (topic, (topic, Three, or more, 
following order: supporting, supporting, sentences are out 
topic sentence, concluding) is out concluding) are of sequence in 
supporting ofsequencein out of sequence in this oral 
sentences, this oral this oral explanation. 
concluding explanation. explanation. 
sentence. 
Coherence The oral The oral The oral 
explanation has The oral explanation does explanation does 
a clear not have a clear 
beginning, explanation has a 
not have a clear 
beginning, 
middle, and end, clear beginning, beginning, middle, and end, 
with all middle, and end, middle, and end, AND/OR there but one sentence though all 
sentences are sentences that 
clearly 
does not clearly sentences clearly 
do not clearly 
relate back to the support and relate 
supporting and 
topic sentence. to the topic support and relate 
relating to the to the topic 
sentence. 
topic sentence. sentence. 
Completeness A topic One ofthe Two ofthe Three, or more, of 
sentence, at following is following are the following are 
least three missing from this missing from this missing from this 
supporting oral explanation: oral explanation: oral explanation: 
detail sentences, topic sentence, at topic sentence, at topic sentence, at 
and a least three least three least three 
concluding supporting detail supporting detail supporting detail 
sentence are all sentences, or a sentences, or a sentences, or a 
present in the concluding concluding concluding 
oral explanation. sentence. sentence. sentence. 
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Student Closing Interview Script 
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Student: 
--------------------------
Date: 
----------------------------
Timing: After completion Intervention 2 
Location: Research setting 
Researcher: Inform student that the research study has ended and that you would like to 
take 
this opportunity to wrap-up the experience with a little interview. 
Leading Questions: 
• What do you think are the key elements of an explanation? 
• What makes giving an explanation difficult? 
• What do you know about giving an explanation now that you didn't when we first 
started? 
• What did you like or enjoy about this experience? 
• Is there anything you want me to know about your experience? 
Ending: Thank student for their participation in this project! 
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Teacher Interview Script 
107 
Teacher: ________________________ _ 
Student(s): __________ _ 
Date: 
----------------------------
Timing: Prior to Baseline 
Location: Research setting 
Researcher: Inform teacher that this is a pre-research experience interview to gather 
information 
regarding the student' s explanatory skills. 
Leading Questions: 
• How does the student currently perform when giving an oral explanation? 
• What are the main areas of challenge for this student when giving an explanation? 
• What instruction (that you are aware of) has the student received on explanatory 
tasks? 
• Is there anything else you think I should know about this student and his or her 
ability to provide an explanation? 
Ending: Thank the teacher for talking today and that you look forward to working 
together. 
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Script for Intervention 1 
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Script for Intervention 1 
1. Ask student if s/he is familiar with mnemonic devices. Clarify the student's 
understanding with the following examples -
a. HOMES for Huron, Ontario, Michigan, Erie, and Superior Great Lakes 
b. ROY G BIV for Red, Orange, Yellow, Green, Blue, Indigo, and Violet 
colors in the rainbow 
2. Ask student to describe his or her current understanding of the word 
"explanation." 
3. Repeat the student' s comments out loud and then write them down, in view of 
both the researcher and the student. 
4. Ask student if the researcher understood the comments correctly (modify the 
comments as directed by the student). 
5. Hand the student a hard copy of example explanation # 1 and ask him to follow 
along while it is out loud. Read example explanation #1 out loud. 
You can learn a habit through observation, correction, and 
repetition. First, you see a certain act or behavior being done, and 
you try to do it. Next, you keep correcting the act of behavior until 
you have improved your performance. Then, by repeating the act 
over and over, the act or behavior becomes a habit. Habits can 
been seen as good or bad, but you learn many habits during your 
lifetime through this process. 
6. Ask the student what example explanation #1 was about. 
110 
a. Researcher: Prompt student for responses that demonstrate his or her 
understanding that explanation. Ask the following questions: 
1. What was the explanation mostly about? 
11. Was there one sentence, in particular, that told you the topic of the 
explanation? If so, which one? 
111. What do the other sentences tell you about the main idea of the 
explanation? Do they go together? 
IV. Do the sentences sound to be in order or jumbled up? 
v. How does the explanation end? 
7. Repeat steps 4-5 with example explanation #2 
Although most people consider piranhas to be quite dangerous, 
they are, except in two main situations, entirely harmless. Piranhas 
rarely feed on large animals; they eat smaller fish and aquatic 
plants. When confronted with humans, piranhas' instinct is to flee, 
not attack. But there are two situations in which a piranha bite is 
likely. The first is when a frightened piranha is lifted out of the 
water-for example, if it has been caught in afishing net. The 
second is when the water level in pools where piranhas are living 
falls too low. A large number of fish may be trapped in a single 
pool, and if they are hungry, they may attack anything that enters 
the water. 
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8. Ask the student, again, to describe his or her understanding of an explanation and 
what must be present in an explanation to make it complete. 
9. Explicitly inform student what an explanation is and what makes it complete: 
a. An explanation is a set of statements that makes something understandable 
(such as telling how or why something happens) 
b. An explanation is about one topic and has three parts (order matters) 
1. A general statement which describes or identifies the topic 
11. A series of statements that describe the topic 
111. A concluding statement which sums up the topic ofthe explanation 
10. Give the students the following mnemonic device orally and on paper: Ten Silly 
Children Can Film Snakes (for Topic, Support, Conclude, Connected, Focused, 
and Sequential). 
11. Make the connection between the parts of an explanation and the mnemonic 
device. Explain to the student that the mnemonic device is to serve as a support 
for remembering the parts of an explanation. 
12. Ask student to look back to example explanation #1 and discuss whether it is a 
complete explanation, why, and to remark on the presence or absence ofthe 
necessary characteristics of an explanation, using the mnemonic device to support 
the answer. 
13. End the instruction by asking student to summarize what an explanation is, its 
purpose, and the components that make an explanation complete. 
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Script for Intervention 2 
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Script for Intervention 2 
1. Give the student the mnemonic Ten Silly Children Can Film Snakes and ask the 
student to remind you what it means. 
a. Prompt the student until the correct answer it given. 
2. Ask the student to describe his or her understanding of an explanation and what 
must be present in an explanation to make it complete. 
3. Review with student what an explanation is and what makes it complete: 
a. An explanation is a set of statements that makes something understandable 
(such as telling how or why something happens) 
b. An explanation is about one topic and has three parts (order matters) 
1. A general statement which describes or identifies the topic 
11. A series of statements that describe the topic 
111. A concluding statement which sums up the topic of the explanation 
4. Present student with the manipulative toy. 
5. With the use of the manipulative toy, demonstrate to the student the 
characteristics of an explanation using the mnemonic device Ten Silly Children 
Can Film Snakes to represent each part. (Allow the student to touch and engage 
with the manipulative toy during this demonstration.) 
6. Review with the student example explanation #1 (from Intervention 1): 
You can learn a habit through observation, correction, and 
repetition. First, you see a certain act or behavior being done, and 
you try to do it. Next, you keep correcting the act of behavior until 
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you have improved your performance. Then, by repeating the act 
over and over, the act or behavior becomes a habit. Habits can 
been seen as good or bad, but you learn many habits during your 
lifetime through this process. 
7. With the use of the manipulative time, ask to answer the following questions to 
demonstrate the analogy between the parts of the explanation and the parts of the 
toy: 
a. What was the explanation mostly about? 
b. Was there one sentence, in particular, that told you the topic of the 
explanation? If so, which one? 
c. What do the other sentences tell you about the main idea of the 
explanation? Do they go together? 
d. Do the sentences sound to be in order or jumbled up? 
e. How does the explanation end? 
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The explanation tasks are as follows: 
Topic A: 
What are the basic parts of a hamburger, and in what order do you need those 
parts to build it? 
Topic B: 
What are the basic parts of a snowman, and in what order do you need those parts 
to build it? 
Topic C: 
What are the basic parts of a birdhouse, and in what order do you need those 
parts to build it? 
Topic D: 
What are the basic parts of a birthday cake, and in what order do you need those 
parts .to build it? 
Topic E: 
What are the basic parts of a car, and in what order do you need those parts to 
build it? 
Topic F: 
What are the basic parts of a clock, and in what order do you need those parts to 
build it? 
Topic G: 
What are the basic parts of a sandwich, and in what order do you need those parts 
to build it? 
Topic H: 
What are the basic parts of an airplane, and in what order do you need those parts 
to build it? 
Topic I: 
What are the basic parts of an ice cream cone, and in what order do you need 
those parts to build it? 
Topic J: 
What are the basic parts of a mechanical pencil, and in what order do you need 
those parts to build it? 
Topic K: 
What are the basic parts of a pizza, and in what order do you need those parts to 
build it? 
Topic L: 
What are the basic parts of a tee-pee, and in what order do you need those parts to 
build it? 
Topic M: 
What are the basic parts of a pirate ship, and in what order do you need those 
parts to build it? 
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Likert Scale 
Following each explanation task, the student will be asked to describe their experience 
with a Likert-type scale. 
Student: 
-----------------
Date: _________ _ 
Researcher: How was your experience completing this explanation task? Circle the 
image that best fits your answer. (Give student Likert Scale.) 
How was your experience completing this explanation task? 
Circle the image that best fits your answer. 
--
5 
Very 
Good 
4 
Good 
3 
Fair 
2 
Poor 
)t )( 
" 
1 
Very 
Poor 
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Teacher Pre-Interview for Alice 
Interviewer: All right. Do you have a preference, Alice or Barbara first? 
Teacher: Doesn't matter. 
Interviewer: Okay. So let's do Alice. 
Teacher: Okay. 
Interviewer: And so this is just to -- I don't remember the spiel that I gave you last time, 
but just to get a sense of the student and just kind of get some information about their 
explanatory skills before I start working with them and sort of your take on where Alice 
is right now. 
Teacher: Okay. So Alice's biggest weakness as a student is her vocabulary. She quite 
often doesn't understand what words mean or has a misconception of what words mean. 
I think it has to do with a lack of exposure to literature when she was younger. She is a --
not only just a student with an IEP, she's also a METCO student. So she has speech and 
language services as well. Her sequencing, she can get, but she needs the transitional 
words in order to do it. So ifl feed her first, she'll give me something else. She likes the 
formula. She likes systematic approaches. It's just a matter of teaching her ones that 
work for her. 
Interviewer: Okay. 
Teacher: So the expressive part of it is difficult, one, because of vocabulary, and two, 
because of content and understanding. 
Interviewer: Okay. And does that apply across the board including explanation? 
Teacher: Yeah. 
Interviewer: All right. So if you were to give her an explanation, a topic to explain and 
you didn't give her any prompting or support; what would she give you? 
Teacher: Probably very minimal. She probably would restate it to me, to be honest with 
you. 
Interviewer: The question or the task? 
Teacher: Yeah. 
Interviewer: Okay. 
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Teacher: And then she would ask me questions and trying to wrap her head around it. 
Interviewer: Okay. 
Teacher: But as to coming up with a systematic method for how to get it out, probably 
not so much. She really likes and -- yeah, and needs some type of organization to it. 
Interviewer: Does she ever ask for it? 
Teacher: She will. She will. Yeah, or sometimes she' ll create her own when she' s 
writing. She'll ask me if she can do a bulleted list. 
Interviewer: Okay, that' s good to hear. 
Teacher: But that's, you know, #[2: 19] that's completely new. 
Interviewer: Yeah, definitely. What instruction, that you're aware of, has Alice 
received on explanations and giving explanations? 
Teacher: Not a lot. I mean they all go through speech and language and they all have 
some type of exposure to using transition words. But being that it's one block a day for 
50 minutes in a six-day cycle and then they miss it and that's been the case since they 
were younger too; it never really transfers over. And they know what it means. They 
won't use it on their own. They won't use it to help them. 
Interviewer: Yeah, okay. Is there anything else you think I should know about Alice 
and her ability to give an explanation before I get started working with her? 
Teacher: Anything theatrical that you can do with her, she loves theatrics. She loves to 
act it out. She likes to pretend she's Ms. Thing [ph]. She will give you everything she's 
got if it's in the form of something exciting. 
Interviewer: Okay, good to know. Well, perfect. Well, thank you so much. I'm going 
to stop for --
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Teacher Pre-Interview for Barbara 
Interviewer: All right. Well, thank you so much for meeting with me and I just want to 
ask you a few questions about Barbara and kind of get some information about her 
explanation -- her explanatory skills. How would you describe Barbara's current 
performance when she gives an oral explanation? 
Teacher: I-- it's very weak. Any-- probably almost out of anybody-- yeah, even 
Charlie can-- sometimes can get things out easier, I think. Barbara has just got a lot 
going on. She can't always find the words. She doesn't know what she wants to say. 
She can't organize it in her head. Interestingly enough, when it comes out to written 
language, she can write her thoughts. And she'll-- but she'll write them repeatedly. 
Though, you know, she' ll just say the same thing over and over and over again, but at 
least it makes some sense. When she's giving an oral expression, it's always like-- when 
she hears a question, it's always, wait, what, huh, I don't get it. Like-- and she's trying-
Interviewer: That's her strategy? 
Teacher: Yeah. She's kind of self-talking herself through it, but asking her to give a 
reasoning or an oral explanation if it's not related to her or something she's familiar with. 
Interviewer: Interesting. 
Teacher: Yeah. 
Interviewer: What instruction that you're aware of has she received on giving an 
explanation? 
Teacher: There's the speech and language therapy, so giving the oral explanation, the 
rest ofthem. But it doesn't do much good. You can't see it transfer. 
Interviewer: Does she have any strategies that she uses in addition to the self-talk to 
help herself through? Does she ever use graphic organizers or anything else like that? 
Teacher: She will-- she'll use the graphic organizers or plan her writing. She won't ask 
-- Charlie sometimes will just go on a stream of consciousness. And Barbara is trickier 
than the rest just because she's got a-- she doesn't have an emotional behavioral disorder, 
but she's got a sense of anxiety. So she thinks she's going to get it wrong and it makes 
her 10 times less likely to even produce an answer. 
Interviewer: Interesting. 
Teacher: So I'll get more out of her in the LA than I will in social studies or in math 
because she's-- usually with #[2:22] LA, I try to relate it to their own lives and their own 
123 
experiences. If it's social studies and ancient #[2:27], she' s got no clue where to even 
start. And if it's math, which has a systematic approach to it, she's so afraid of getting 
the answer wrong that she' ll just shut down. So she's come a long way in terms of 
making a joke out of it, but she can either shut down completely or become very sassy. 
Interviewer: Interesting. Okay, good to know. Is there anything else you think I should 
know about Barbara and her ability to give an explanation or anything else I should 
know? 
Teacher: She' s the best conversationalist. So if you get her started, she's very 
personable. She loves cheerleading. But other than that, nothing too out of the ordinary 
besides the shift in behavior. So she also, when she goes into a new situation, relies on a 
friend being with her. So she won't go to-- ifl ask her to go to Ms. Burke ' s room, her 
social studies teacher, to go grab something, she'll ask me ifthere' s a class because if 
there ' s a class in there, she doesn' t want to ask the question in front of other people. 
She' s too afraid of what it looks like to others. 
Interviewer: Interesting, okay. 
Teacher: Very self-conscious. 
Interviewer: So getting started with her, would it make more sense to have a longer 
acclamation period? 
Teacher: It might. If you play a game, that might be helpful. But I think that as long as 
she' s last among the group to go, like she knows that Charlie and Terri have been going 
for a while. So she really wants to go and then when Alice said that she was going to 
have her paper, she really wanted to go; so it's a self interest right now and that other 
people have gone and come back fine ; she' s okay with it. 
Interviewer: Okay, good, all right. So time--
Teacher: And she ' s seen you. Like if you're new and they're in a different room. So not 
a crowd. 
Interviewer: And she knows that we're separate, there's nobody else there. 
Teacher: Yeah. 
Interviewer: Yeah, those -- well, thank you so much. 
Teacher: You're very welcome. 
Interviewer: Wonderful. 
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Teacher Pre-Interview for Charlie 
Interviewer: All right. So I want to talk about Charlie and his explanation skills before 
this research experience. So how would you describe Charlie' s current ability to perform 
in giving an oral explanation? 
Teacher: This is a very big area of weakness for Charlie. So Charlie, unless he has a lot 
of prompting from an adult, very, very bare minimum on the explanations in general, 
can't fmd the words. He can stutter. He has a little bit of an r-tic problem. Confidence is 
huge. He doesn' t have the #[0:50] ability to answer a question. He' s volunteering a lot 
more, but that's in a group of six, very unwilling to do so in a group of 25. He' s very 
aware that he doesn't understand everything. He can explain and using his own words, if 
I'm interested in it, I can explain it. 
Interviewer: Okay. 
Teacher: So if it has to do with the movie Titanic, he can write you a whole paragraph 
on that. But if it has to do with ancient Egypt, I might as well have just asked him to cure 
cancer because it's not going to happen. 
Interviewer: What strategies does he use that helps him to give an explanation when he 
does perform? 
Teacher: When prompted to do so and he receives speech language as well, transition 
words help, say, giving him like the first "Then what's going to happen?" He also has a 
really hard time with the organization of all language, whether it' s written, asking him to 
put a task together, oral explanation. If he doesn't have a step-by-step breakdown, he 
doesn' t have a model to help his thoughts; it' s not going to come out. 
Interviewer: Okay. What instruction are you aware of that Charlie has received in 
giving an explanation? 
Teacher: Currently, he has speech and language as well but not to work on the 
articulation things, more on the sequential and the organization of language. And the --
in his writing, it's always to add more detail, so written instruction and the same with 
Terri too. We work on that in the written expression but never orally. 
Interviewer: Okay. 
Teacher: Besides what they do in speech and language, I don't think they've had any 
explicit instruction in that. 
Interviewer: Okay, all right. Is there anything else about Charlie that you feel that I 
should know before getting started? 
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Teacher: I think that you should know that Charlie has known my counterpart and 
myself for a year and a half now and even he's just starting to get his personality out 
there. 
Interviewer: Wow. 
Teacher: So he is very introverted. I think he's trying to figure out who he is as a 
person. He knows that he has weaknesses. Friendships are hard to maintain. He always 
wants to help. He's got the biggest heart. But if you don't get any type of excitement out 
of him or humor, it's either one, he didn't get it or two, he's just not comfortable yet. 
Interviewer: Okay. 
Teacher: And I think that even in a group of six, it can be overwhelming for him. 
Interviewer: Other than the Titanic, what are some big things that he is into? 
Teacher: Anything that's pop culture. 
Interviewer: Oh. 
Teacher: So music or shows that are on, you know, like the iCarly and all those TV 
shows. He loves movies. He loves dogs, loves dogs. Loves TV, does a lot on the 
Internet. So he's kind of computer savvy and he loves Disney World. 
Interviewer: Okay, all right. Well, wonderful. Thank you so much and--
126 
Teacher Pre-Interview for Terri 
Interviewer: Okay. So we're going to talk about Terri. And we're going to talk about 
her prior to the research experience just so I can get some background information 
regarding her explanatory skills. How would you describe Terri's current ability to 
perform when giving an oral explanation? 
Teacher: When giving an oral explanation, Terri is able to reiterate what the question is 
asking her to guide her own thoughts. So if someone was to say, you know, how was 
your vacation; she would start by saying, my vacation, and then she couldn't-- she can't 
fmd necessarily the words to answer the question. She needs a lot of wait time. Though 
it'll come out organized, she's usually got great things to say. But she needs the time to 
process it and she will repeat herself consistently, kind of try and talking herself through 
it almost as if the repetition works as a filler word. 
Interviewer: Okay. Are there any other strategies that she uses to help herself or is that 
her one go to? 
Teacher: That's kind of her one go to. I haven't seen her utilize any of the speech and 
language strategies as to, you know, word retrieval. She does know what an acronym is. 
She's able to say what it is and she's able to help herself out of context almost. It's 
almost like a random thought, but it's never applied in the moment. 
Interviewer: Okay. What would you say are the main areas of challenge for Terri when 
giving an explanation? So she needs time. She needs to be able to process everything. 
Teacher: And we're just talking orally, right? 
Interviewer: Just orally. 
Teacher: Okay. 
Interviewer: Can she come up with the ideas on her own? Does she need prompts? 
Teacher: She does need prompts. Sometimes you'll ask-- you know, I'll ask her to just 
keep talking through something and she'll just try and keep going. Sometimes I can 
guess what she's going to say. Sometimes it's easy-- it's not always easier when she 
writes it because she has a tremor. So that's another area of her challenge. I also think 
it's how much of it she was able to focus in on. So iflet's say we're in social studies, if 
she was with-- if we're in social studies and she's with it with the entire lesson and she 
has like a visual, like a picture almost to help her, it's okay, like we can get more out of 
her. 
Interviewer: Okay. 
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Teacher: Ifthere' s no visual, it becomes more tedious, if her attention wasn't there, if 
she's tired. It depends on the time of day. So the time of day, the amount that she ' s 
processed or taken in of the information and defmitely need some wait time. But I have 
to say out of my small group pullout, she's the one who has the most wealth of 
background knowledge. I expect her to know much more than she can demonstrate. 
Interviewer: Interesting. 
Teacher: Yeah. 
Interviewer: Okay. What instruction that you're aware of has Terri received on 
explanatory tasks? 
Teacher: She has received specialized instruction in speech and language since she's 
been on an IEP. So --
Interviewer: Do you know off the top of your head how long she' s been? 
Teacher: Definitely early elementary. 
Interviewer: Okay. 
Teacher: So I would think this is not a re-eval year for her, first grade if not earlier. 
Interviewer: Okay. And is there anything that you think I should know about Terri and 
her ability to provide an explanation before getting started working with her? 
Teacher: Just an oral explanation or explanations in general, like written explanations I 
mean? 
Interviewer: Explanations. 
Teacher: Okay. No, I mean I think that if you understand that she can stutter at times 
and repeat herself at times, she's just trying to think it through. And I think that you just 
have to be patient with her, which I feel as though some of her peers may not be and 
sometimes we 're not either. Sometimes we have to move past. And she knows that she' s 
slower than everybody else. 
Interviewer: Okay. Great, well, thank you so much. And I'm so excited to be working 
with Terri. All right. I just need to stop it actually. 
Teacher: Sure. 
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Appendix L 
Student Interview Transcripts 
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Pre-Interview with Alice 
Interviewer: Okay, all right. Hi, Alice. 
Alice: Hello. 
Interviewer: My name is Mrs. Cohen. 
Alice: Okay. 
Interviewer: And I just want to spend a few minutes talking and getting to know each 
other. 
Alice: Okay. 
Interviewer: How does that sound? 
Alice: Okay. 
Interviewer: Okay. So let me tell you a little bit about me. I live in Belmont, but I'm 
originally from Chicago. Have you heard of Chicago? 
Alice: Uh-huh. 
Interviewer: Have you ever been there? 
Alice: Huh-uh. 
Interviewer: No? It's a fun town. You should go ifyou ever have the chance. 
Alice: Okay. 
Interviewer: And let's see. I love to travel. 
Alice: Me too. 
Interviewer: You too? Where have you been to? What are some of your favorite 
places? 
Alice: I've been to Florida. I've been to California. I've been to Georgia and I drove up 
to New York before. 
Interviewer: That' s a lot of travel. Of all of those, which was your favorite? 
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Alice: Georgia. 
Interviewer: Georgia? Why is it your favorite? 
Alice: Because my cousin lives there and I get to spend time with her. 
Interviewer: That's awesome. That sounds great. So something that's really cool about 
all the travel that I've done is I've actually been to every single continent, yeah. Even 
Antarctica. 
Alice: Wow. 
Interviewer: Yeah, yeah. So it' s pretty cool. I think traveling is a lot of fun. So you 
know, if you get the chance to do a lot of traveling, you should take advantage of that. 
But that's just my personal opinion. Let' s see, what else can I tell you? My favorite 
food. My favorite food, which is a junk food, so it's not an everyday food, is pretzels 
dipped in frosting. 
Alice: Oh. 
Interviewer: So good, so good. Not every day. It' s definitely, you know, a treat kind of 
thing. But it's so good. How about you? Tell me about your favorite food. 
Alice: I like fries. 
Interviewer: French fries? 
Alice: Yes, I love French fries. They' re really, really good. 
Interviewer: Yeah. Do you like any special topping on your French fries? 
Alice: I don't eat no topping with French fries at all. 
Interviewer: No topping? 
Alice: No. 
Interviewer: So just plain French fries? Do you even put salt on them? 
Alice: Not really. 
Interviewer: Really? You're a hardcore French fry fan. Awesome. What about some 
of your hobbies? What do you like to do when you're not in school? 
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Alice: I like to go on the computer. I like to text a lot, really, 24/7. I like-- well, I like 
hanging out with friends and I like swimming. That's my thing. 
Interviewer: Very cool, yeah. Do you swim around here in Belmont or --
Alice: No. 
Interviewer: Where do you go swimming? 
Alice: I'm actually from Boston, Massachusetts. 
Interviewer: Okay. So you go swimming down in the city. 
Alice: Yeah. 
Interviewer: That's cool. Yeah, there aren't many pools. I was thinking about that the 
other day. There aren't too many pools out here to go swimming in. 
Alice: No. 
Interviewer: Yeah. So that's cool and it's cool that you get to do that and you enjoy it. 
So I'm going to change the subject a little bit to the topic of explanations. Okay? And 
what do you think an explanation is? 
Alice: Like your answer to something or like why you think that. 
Interviewer: Okay, okay. I'm asking, so whatever you think. Why do you think people 
need explanations? 
Alice: So that if you' re in a situation that you need to like tell why this happened or why 
did you do this, you should -- yeah. 
Interviewer: Okay, okay. What -- off the top of your head, thinking about it for a sec, 
what would you say are the parts of an explanation? 
Alice: Evidence. 
Interviewer: Evidence? 
Alice: Yeah. 
Interviewer: Okay. 
Alice: Or like your opinion on things. 
132 
Interviewer: Okay. 
Alice: Yeah. 
Interviewer: Any other parts you can think of? 
Alice: No. 
Interviewer: All right. One more question about explanations. 
Alice: Okay. 
Interviewer: How do you know when you've given a good explanation? 
Alice: A good explanation. I don't know. That' s a really good question. I really don't 
know. I really don't know. I'm so sorry, I really don't know. 
Interviewer: Okay. No, I'm just curious to see what your thoughts are. Well, you know 
what, Alice, I am so glad that we had the chance to hang out and get to know each other a 
little bit today. And you know I'm going to be back and we're going to hang out some 
more. And we're going to focus our time talking about explanations. How does that 
sound? 
Alice: Cool. 
Interviewer: Okay. Before we part, is there anything else that you want me to know 
about you? 
Alice: I talk a lot. 
Interviewer: Okay. 
Alice: I fool around a lot, joke around. 
Interviewer: Good to know. 
Alice: Yeah. 
Interviewer: Anything else? 
Alice: No. 
Interviewer: Do you have any questions for me? 
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Alice: No. 
Interviewer: No? All right, wonderful. Well, thank you so much for hanging out and 
I'm going to see you soon. 
Alice: Yay. 
Interviewer: All right, and that's it. 
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Alice, Post Interview 
Interviewer: All right, Alice. I have to tell you, I've had a really good time working 
with you. 
Alice: Me too. 
Interviewer: I really enjoyed this. And I have learned a lot from you and I really 
appreciate you taking the time to work with me. Okay? So I just want to take this 
moment to kind of wrap up with you and ask you a couple of questions about our time 
together. Okay? So feel free to tell me the truth. 
Alice: Uh-huh. 
Interviewer: All right. I want to know how you feel, honestly. Okay? So what-- really 
quick, first I have to ask, what do you think are the key elements of an explanation? 
Alice: The topic. The concluding and the supporting details, yeah. 
Interviewer: Okay. And what for you, Alice, what makes giving an explanation 
difficult? 
Alice: How to put it in your own words. 
Interviewer: Do you want to tell me more about that? 
Alice: And like how to say it for people to understand. 
Interviewer: Okay. What do you know about giving an explanation now that you didn't 
know when we first started working together? 
Alice: That it's not like -- it's not just about like what the reason is. It's like different 
parts of like-- it's like I didn't know that an explanation had like different parts to it than 
just one whole thing. 
Interviewer: Okay. 
Alice: Yeah. 
Interviewer: Anything else? Okay. What did you think about using the toys? 
Alice: I thought it helped much better because I got to understand what I was like mostly 
like going to say than not using the toy because when I don't use the toy, I kind of like --
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I don't have nothing like to say because it doesn't get me like a visual in my head. So 
when I do use the toy, it tells me how to use it and how to say it. So yeah. 
Interviewer: Okay. What did you like or enjoy about this experience working together? 
Alice: Working with you, using the toys and telling you the basic and what the orders 
like different things go in. 
Interviewer: You liked all of that? 
Alice: Yeah 
Interviewer: About that? Okay. Is there anything that you want me to know that I 
didn' t ask you about? Anything about this experience you want to share with me that you 
want me to know? 
Alice: No. 
Interviewer: That's it? 
Alice: Uh-huh. 
Interviewer: Well, my friend, that is it. We 're finished. 
Alice: Okay. 
Interviewer: Let me turn everything off. 
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Pre-Interview with Barbara 
Interviewer: Here we go, all right, hi, Barbara. 
Barbara: Hi. 
Interviewer: My name is Mrs. Cohen, and I just want to spend a few minutes this 
morning talking and getting to know each other. Okay, that all right? Fantastic, so let me 
tell you a little bit about myself. I actually live in Belmont. Also, I am five minutes 
down the road, irs pretty convenient, but I'm originally from Chicago. Have you ever 
heard of Chicago? 
Barbara: Yeah. 
Interviewer: Yeah. Yeah, have you ever been to Chicago? 
Barbara: I don't think. 
Interviewer: Yeah, it's kind of far. It's like a three-hour plane ride, but it's a cool city. I 
like Chicago. So that's where I'm from, originally. I've only lived here about five years. 
So--
Barbara: Not too long. 
Interviewer: Yeah. Let's see, what else can I tell you about myself? I love to travel. 
Barbara: Me too. 
Interviewer: Yeah? Where is your favorite place that you've been? 
Barbara: Well, I haven't really been on a plane or anywhere else, but I like to go places 
and do stuff. 
Interviewer: Yeah? It's like an adventure every time, seeing something new. Yeah, you 
don't have to get on a plane to travel; you can walk, you can ride; you can take a boat. 
You -- I mean, it doesn't matter, as long as it's new, it's fun, it's an adventure; it's great. 
Barbara: Mm-hm. 
Interviewer: So actually, with traveling, I have been to all seven continents. 
Barbara: Wow. 
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Interviewer: Yeah, yeah. So I've been to Antarctica, I've been to Africa, been to 
Europe, Australia, Asia, everywhere; done it all, yeah. So that's pretty cool. Let me see, 
what else can I tell you? My favorite food -- my favorite food. This is a junk food, so it's 
not an everyday food; it's like a special-occasion kind of food. My favorite, pretzels 
dipped in frosting. 
Barbara: Huh. 
Interviewer: Oh, my God, so awesome, but you can't eat that every day, because there's 
just -- it would not be as awesome. But that's my favorite food. So tell me about 
yourself, tell me some of your hobbies. 
Barbara: My hobbies? Well, I like to do basketball, cheerleading, softball. 
Interviewer: Wow, you're an athlete. 
Barbara: Yeah. 
Interviewer: Very cool. 
Barbara: I also want to start field hockey and dance, too. 
Interviewer: Wow. 
Barbara: I did do dance when I was younger but then I stopped it and I did, like basket-
- well, I did basketball, too, when I was younger. 
Interviewer: Uh-huh. 
Barbara: Then I kept on going and I still am, today. I actually think I have basketball 
practice tonight. 
Interviewer: Oh my gosh. 
Barbara: I play for junior teams. 
Interviewer: Oh, really? 
Barbara: Yeah. 
Interviewer: Oh my goodness. Do you play on the # team or is it like, an outside 
league? 
Barbara: Well, yeah, I play for travel and I play for BYBA. 
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Interviewer: What does BYBA stand for? 
Barbara: It's # Belmont, too, but they grab all the Belmont girls that want to play on the 
boys' team, except the boys are in a different group and the girls are in a different group, 
and you just get all these teams and you just verse each other. 
Interviewer: That's cool. 
Barbara: It's every Saturday. 
Interviewer: That's cool. So what position do you play? 
Barbara: Well, I play all like, sorts, like, you know, just -- they change it, kind of. 
Interviewer: Okay. Do you have a position that you really like or do you enjoy playing 
them all? 
Barbara: I enjoy playing them all. 
Interviewer: Yeah? 
Barbara: It's really fun. 
Interviewer: Very cool. Let's see, what else? What else can you tell me? How do you 
spend -- do you have an idea, yeah? 
Barbara: Well, I have just two older brothers, too. 
Interviewer: Very cool. Are you close with them or do they kind of--
Barbara: Yeah, I'm close with -- well, my oldest one, he lives in Belmont, but he lives 
with his friends because he's older now. 
Interviewer: Oh, nice. 
Barbara: And then, my middle -- well, my 17-year-old brother, he still lives with us 
because he's in high school, so --
Interviewer: Very cool. That's got to be so nice, that he's in high school, because he can 
tell you what to expect -- I mean, you're not going to the high school for a couple more 
years--
Barbara: Yeah. 
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Interviewer: But that's nice, because he can tell you what to expect, and he can be like, 
oh, when you get your schedule, I had that teacher, and he loves to joke about whatever. 
You know, I had this teacher and she's really strict about homework being on time, you 
know. So that's really cool. 
Barbara: Yeah. 
Interviewer: And that's nice that you're close with them. So your brother that lives --
doesn't live at home, do you get to see him often? 
Barbara: Well, yeah, like, he comes and visits at our house like, you know, often. 
Interviewer: Good, very cool. I have an older brother, too, yeah. Do you have any 
sisters? 
Barbara: No. 
Interviewer: It's just the three of you. 
Barbara: Just me, I'm the only sister right now. 
Interviewer: All right, excellent. What about -- what about your favorite foods? 
Barbara: Favorite foods? There's so much to choose --
Interviewer: I know. I know, sometimes it's really hard to decide, like I love so many 
things. All right, tell me a couple of your tops, a couple of your favorites. 
Barbara: Well, my grandmother's pasta is really good, because she's Italian and she 
always makes it -- sometimes she even buys her own dough and makes it all made home, 
and then she makes the pasta and everything. 
Interviewer: Oh, my gosh, I bet that is fantastic. That's cool, yeah. 
Barbara: And sometimes, like, she just like, spends her whole day making all this 
sauce, homemade. 
Interviewer: Oh, my gosh, I bet it's so good. 
Barbara: Yeah. 
Interviewer: Very cool. 
140 
Barbara: She's actually probably cooking right now, because she just loves to cook. 
Interviewer: Oh, my gosh, I wish I had a grandmother that loved to cook. Oh, that's 
pretty cool. Is your grandmother close? Do you get to see her often? 
Barbara: Oh, yeah. 
Interviewer: Okay, good. So you get to eat her good food often, also? 
Barbara: Yeah. 
Interviewer: Excellent, very cool. Well, I'm going to change the subject for a moment, 
and I want to talk to you about explanations, okay? So what would you say, or how 
would you answer this question: what is an explanation? 
Barbara: An explanation? Isn't it like --
Interviewer: There are no right or wrong answers, I'm just curious what comes to mind 
when I ask you this question. 
Barbara: Kind of like a definition, I don't know. I'm sorry. 
Interviewer: No, that's okay. Do you want to give me an example of an explanation? 
What do you think? 
Barbara: Like -- kind of like -- like, it's hard to explain sometimes, for me, because I 
don't know, you know#. 
Interviewer: Okay. No problem. Do you think-- why do you think-- or would you say 
explanations are important? 
Barbara: Yes. 
Interviewer: Yeah? Why do you think people need explanations? 
Barbara: To like -- I think they need explanations because they are like, good for life 
and they just really need them if like, something -- you can't #. 
Interviewer: Okay, very cool. If you had to guess, what would you say the parts of an 
explanation are? 
Barbara: Parts? 
Interviewer: Yeah. I'm really going out -- going at you with these questions. 
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Barbara: Parts of an explanation? I --
Interviewer: Okay, no problem, and let's see. I'm going to ask you one more question, 
and if you've got an answer, awesome. If not, no biggie. How do you know when you've 
given a good explanation? 
Barbara: Well, I think you know when you've given an explanation because like--
Interviewer: No problem. 
Barbara: And then what the next one is. 
Interviewer: No problem. That's all that I'm going to ask you about explanations this 
time, but I'm so glad that we had the chance to chat and get to know each other a little bit. 
I'm really excited to be working with you. 
Barbara: Thank you. 
Interviewer: So when I see you next, we're going to focus our time talking about 
explanations, okay? But before you leave, is there anything that you want me to know 
about you before we get started? 
Barbara: I don't really know. 
Interviewer: Okay. Well, and if anything comes to mind, please share it, okay, 
whenever it comes up. Do you have any questions for me before we begin? 
Barbara: No, I don't know. 
Interviewer: Okay, awesome. Well, thank you so much for hanging, and that's all we're 
going to do. 
Barbara: Uh-huh. 
Interviewer: Okay, let me turn this off. 
142 
Barbara, Post Interview 
Interviewer: Okay. So Barbara, I want to thank you so much for participating in this 
project. It has been so helpful for me to work with you and to have you answer these 
questions and interact with the materials that you have. I've really learned a lot from it. 
And so I just want to take this opportunity to sort of wrap up the experience and ask you 
just a couple of questions. Would that be okay? Okay, real quick off the top of your 
head -- tum on my backup. What are the key parts, key elements of an explanation? 
Barbara: Topic sentence, supporting details and concluding sentence. 
Interviewer: Okay. What makes giving an explanation difficult? 
Barbara: It's difficult because you have to -- like with the -- one of the other 
explanations, if you --
Interviewer: Think about for you, Barbara, specifically, when you have to give an 
explanation, what can make it tough for you? 
Barbara: When you have to like imagine -- and if you don't have the toys, you have to 
imagine it and everything. And like for the airplane one, I couldn't really imagine an 
airplane that well because -- well, I could imagine one, but you know, like I couldn't 
really imagine all the parts it had. Like with the toy, it was easier because you can 
actually like see what kind of parts like the toy airplane has. 
Interviewer: Okay. What do you know about giving an explanation now that you didn't 
when we first started working together? 
Barbara: It's-- what was the question? 
Interviewer: What do you know now that you didn't know before you and I worked 
together about giving an explanation? 
Barbara: Well, I didn't even know what an explanation was before. So now I know 
what it is and I know that you have to have all your sentences in order and you have to 
have all those details and you have to stay on one topic. And so --
Interviewer: Good. What did you think about using the toys? 
Barbara: I think it was easier. 
Interviewer: You want to tell me more? 
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Barbara: Because it was right in front of you. So you can actually say what you saw on 
the toys like for explaining it and stuff. 
Interviewer: Okay. What did you like about this experience? 
Barbara: What did I like about it? I liked using the toys, you know, and--
Interviewer: Why? 
Barbara: Like I said before, like for -- well, the toys made it kind of fun to play with 
them. It was so great. 
Interviewer: Is there anything you want me to know about your experience that I 
haven' t asked about? 
Barbara: Anything I want to know about my experience? 
Interviewer: Anything you want to tell me that I -- that you think I should know. 
Barbara: I don' t really know anything that I should talk. 
Interviewer: Okay great. Well, thank you so much for participating. I had a lot of fun. 
I hope you did too. 
Barbara: I did. 
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Pre-Interview with Charlie 
Interviewer: All right. And this is my backup. Because have you ever been typing a 
paper and you forget to hit save or something happens to the computer and you lose your 
project? Very upsetting. So this is my backup in case one of them fails me. All right? 
Well, hi, Charlie. My name is Mrs. Cohen. It's so great to see you. I just want to spend 
a few minutes talking this morning like get to know you talk because we're going to be 
hanging out a little bit and I want us to be comfortable. Okay? Does that sound all right? 
Okay. So let me tell you a little bit about myself. I actually live in Belmont. I've only 
lived in Belmont for two years though. I'm originally from Chicago. Have you ever 
been to Chicago? No? Are you familiar with Chicago? Yeah? Do you know where it 
is? 
Charlie: Yeah. 
Interviewer: Yeah? If you were to look in a map, where would you say on the map it 
is? Is it by an ocean or in the middle of the country? 
Charlie: Kind of in the middle. 
Interviewer: That's right. It is in the middle. You know what? I'm actually going to 
close that door part way because it's a little noisy. Give me one second. It's a busy time 
in the hall. All right, so I have only lived in Belmont for about two years. I'm from 
Chicago and one of my favorite things to do is travel. So -- and I've been very lucky. 
I've traveled a lot. I've actually been to all seven continents, which is kind of crazy. It's 
a lot of time on an airplane. What else can I tell you? My favorite food. This is not an 
everyday food. This is like a special snack kind of food. My favorite food are pretzels 
dipped in frosting. Have you ever had that? So good, so good. Salty pretzels, sweet 
frosting, doesn't get better than that. So tell me about yourself. 
Charlie: I'm Charlie and I've lived in Belmont my whole life. And my family is 
originally from Cambridge. 
Interviewer: So we're right next door. 
Charlie: And I like to travel mostly to Florida because that's where my uncles live. And 
Interviewer: Where in Florida? 
Charlie: Fort Lauderdale, I think. 
Interviewer: I've been to Fort Lauderdale, great beach town. 
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Charlie: Yeah, and like we might move. 
Interviewer: Really? 
Charlie: And my favorite food is Chinese food. 
Interviewer: What dish? 
Charlie: Like I kind of like sesame seed chicken. 
Interviewer: That's a good one. 
Charlie: And my favorite TV show is Modem Family. 
Interviewer: I love Modem Family. 
Charlie: And my favorite movie is Super 8 and the last Harry Potter. 
Interviewer: I haven't seen the last Harry Potter. 
Charlie: It's really good. 
Interviewer: Is it-- would you say it's the best of all of them? 
Charlie: Yeah. 
Interviewer: And it's two parts, right? 
Charlie: Uh-huh. 
Interviewer: Because it's long. 
Charlie: Yeah. 
Interviewer: Yeah. Did you read the books also? 
Charlie: No. 
Interviewer: No? But the movies are pretty good? Yeah, I should watch that movie. 
And I've never heard of Super 8. What' s Super 8 about? 
Charlie: You know what the camera #[3 :45] Super 8? 
Interviewer: No. 
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Charlie: There' s a camera #[3:49] Super 8 and it's kind of based on the person who like 
#[3 :55] but just like movie-making, a little like -- there are these friends and you see a 
train crash. And in that train there was an alien and like --
Interviewer: Did they know there was an alien in the train or --
Charlie: There' s this person that was trying to stop the train. So he drove on the train 
tracks and hit the train and that' s how it -- the train -- stuff was flying like everywhere 
and--
Interviewer: Wow. So what did you like the most about that movie? 
Charlie: I liked that part because I like action and violence and stuff. 
Interviewer: All that good stuff. Nice. I'm going to move this a little closer because 
I'm -- I just want to be sure that the microphone picks up your voice. All right. So I just 
want to change the -- I want to change the topic a little bit. I want to talk a little bit about 
explanations. So are you familiar with the word "explanation"? Yeah? What is an 
explanation. 
Charlie: Like if you read a story, you need to explain what it's about to someone. 
Interviewer: Okay. Why do you think people need explanations? 
Charlie: So like if you do like -- if you like the story, you would need to like -- you need 
to like explain what it would be about. 
Interviewer: Okay. What -- off the top of your head, of course, what are the parts of an 
explanation? 
Charlie: Like the first part of an explanation is you have details of what' s like the topic. 
That's all I can know. 
Interviewer: Okay. Details are a very important part. Great. Just one more question 
about explanations. How do you know when you've given a good explanation? 
Charlie: You like -- you would understand it. 
Interviewer: You as in the person giving the explanation or you as in --
Charlie: I mean like it would sound good to you. 
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Interviewer: It will sound good to you. Great. Well, you know, Charlie, I'm so glad 
that we've had this chance to talk and to get to know each other a little bit and to talk a 
little about explanations. Do you have a question? 
Charlie: And the last Harry Potter is so good #[6:55]. 
Interviewer: Really? I didn't know that. 
Charlie: And Super 8. 
Interviewer: Really? Well, then I have to go see those movies. Great. So I'm so glad 
that we've had this chance to talk. Is there anything else that you want me to know about 
you or about explanations? 
Charlie: I go to Disney World every two years. 
Interviewer: Well, it' s in Florida. 
Charlie: Yeah. It' s my dog' s birthday. 
Interviewer: It's your what? 
Charlie: It's my dog's birthday today. 
Interviewer: It is? What' s your dog's name? 
Charlie: Cocoa. 
Interviewer: What kind of dog is Cocoa? 
Charlie: A black lab mix. 
Interviewer: What is she mixed with? 
Charlie: We don' t know. She's one year. She's turning one. 
Interviewer: Oh my god. So she' s still a puppy? 
Charlie: Yeah. 
Interviewer: Is she little or -- labs are kind of big. 
Charlie: She-- we talked to the veterinarian and she's like this big. And the veterinarian 
said she's going to stay that big. 
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Interviewer: Okay, so she's still cuddle'able. 
Charlie: Yeah. 
Interviewer: Great. Do you have any questions for me? 
Charlie: What's your favorite TV show? 
Interviewer: Well, I love, love, love Modem Family also, love it. And I also have 
started watching this new show called Once Upon a Time. Have you watched it? Are 
you familiar with it? 
Charlie: Yeah. 
Interviewer: Yeah. It's kind of an interesting combination of like modem day life and 
fairy tales. 
Charlie: Have you seen Terra Nova? 
Interviewer: Huh-huh. 
Charlie: Oh, it' s really good. 
Interviewer: It's another good one? 
Charlie: Yeah. 
Interviewer: What's Terra Nova about? 
Charlie: It's about this family that goes back 86 million years into the past and because 
the mom needs to be a doctor. In like the future like they were like -- in the future, it was 
his like dad and it was like the air is #[9:06]. 
Interviewer: Wild. I might have to check that out also. 
Charlie: Season one ended, but they're trying to figure out what to do with season two. 
Interviewer: Oh okay. All right. Do you have a little bit of a cold? 
Charlie: Yeah. 
Interviewer: Yeah. No big deal. It doesn't get in the way. Great. Well, thank you so 
much. So I'm going to be back and we're going to hang out a bit. And we're going to 
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mostly spend our time talking about explanations and doing different things and different 
activities that have to do with explanations. How does that sound to you? 
Charlie: Good. 
Interviewer: Good? All right, well, wonderful. Well, thank you so much. I'm going to 
see you soon, Charlie. 
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Charlie, Post Interview 
Interviewer: I feel like it's been so long since I've seen you. How are you? 
Charlie: Good. 
Interviewer: Yeah. 
Charlie: How are you? 
Interviewer: I'm good, thanks for asking. So today, it's going to be a little bit different, 
okay. So we have gone through and we talked a lot about explanations and now this is 
just a wrap-up, all right. I just want to see -- I just want to ask you a couple of questions 
about your experience. Is that okay? Great, all right. So you got to dig in your memory 
for a second. What do you think are the key elements of an explanation? 
Charlie: A beginning. 
Interviewer: A beginning. 
Charlie: An end and like some details. 
Interviewer: Okay. Anything else? 
Charlie: It has to be good and focused on a topic. 
Interviewer: Okay, great. And what makes giving an explanation difficult to you. 
These are Charlie-specific questions. . 
Charlie: I really didn't have like #[1:10] to help me. I was more like to have help things 
m--
Interviewer: Okay. So are you saying that the mnemonic device made a difference? 
Yeah. So it helped you. How did you use the mnemonic device? Did you use it sort of 
like a checklist to remember the things that you need or did you just sort of have it as like 
a reminder on the side? 
Charlie: A reminder. 
Interviewer: A reminder? Okay, and what would you say you know about giving an 
explanation now that you didn't know at the beginning before you and I started working 
together? 
Charlie: Because I still knew what an explanation was. But --
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Interviewer: Say that one more time. 
Charlie: I still knew what an explanation was. 
Interviewer: You knew what it was in the beginning? 
Charlie: Like it would-- just the whole thing. I didn't have something to look at until--
Interviewer: So it's a lot easier now that you've got that mnemonic, okay. What did you 
think about using the toys? 
Charlie: A little -- they helped me learn. 
Interviewer: How? 
Charlie: Like --
Interviewer: So you said the toys helped you learn. Can you give me an example of 
how? 
Charlie: #[2:55] because--
Interviewer: No. You just enjoyed having them? 
Charlie: I had something and then I forgot. 
Interviewer: Okay. Well, if it comes to mind later, after I leave, just write it down and 
then when I see you next, you could just hand it to me or tell me then. Is that okay? 
Charlie: Yeah. 
Interviewer: All right. What did you like about this experience or dislike? 
Charlie: I liked how you like told me #[3:38] and how you would always be happy. 
Interviewer: Okay. 
Charlie: And that's it. 
Interviewer: Okay. Is there anything else that you want me to know about this 
experience? Nothing else? Okay. Well, I got to tell you, thank you so, so much for 
participating. 
Charlie: Yeah. 
Interviewer: And that is it. 
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Pre-Interview with Terri 
Interviewer: All right. Good morning, Terri . It is so great to meet you. 
Terri: Hi. 
Interviewer: My name is -- Mrs. Cohen and I just want to spend a few minutes this 
morning talking and getting to know each other. 
Terri: Okay. 
Interviewer: Okay? 
Terri: All right. 
Interviewer: So I actually live in Belmont --
Terri: Cool. 
Interviewer: -- also. I haven' t lived in Belmont long, only two years. And-- but I'm 
originally from Chicago. 
Terri: Cool. 
Interviewer: Have you been to Chicago? 
Terri: Yeah. 
Interviewer: You have? 
Terri: Yeah. 
Interviewer: What have you done there? 
Terri: Well, like-- I like go over there sometimes like because we-- because my mom's 
parents they live in like Davis, California, and sometimes we go to Chicago when we're 
there. 
Interviewer: Oh, so like on the way? 
Terri: Yeah. 
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Interviewer: Oh, nice. I'm going to turn on another recorder just in case something 
happens to this one, just to make sure I have a backup. Have you ever been working on a 
project for class on the computer--
Terri: Yeah. 
Interviewer: -- and you lost part of it because it wasn't backed up? 
Terri: Yes. 
Interviewer: Me too. That is a huge bummer. So just to be safe, I'm going to put that 
out also. 
Terri: All right. 
Interviewer: Okay. That's very cool. Do you remember anything that you did when 
you were in Chicago? 
Terri: We go to museums sometimes, go out to lunch, that kind of stuff. 
Interviewer: Yeah, great. So I'm from Chicago and one of my favorite things to do is 
travel. Do you --
Terri: I love traveling too. 
Interviewer: Do you travel? 
Terri: Yeah. 
Interviewer: Where are your favorite places? 
Terri: Well, my dad's mom lives in Indiana, but she like -- she lives in a university 
because she's old and they help her. 
Interviewer: Oh, very cool. In a university or in a --
Terri: No, I mean like a--
Interviewer: Like a community housing? 
Terri: Yeah. 
Interviewer: That' s cool, nice. So you want to hear something really cool? 
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Terri: Yeah. 
Interviewer: I have been to all seven continents. 
Terri: Wow. 
Interviewer: Yeah. 
Terri: That' s a lot of travelling. 
Interviewer: It's a lot of travel and it' s really cool. I've been to Africa, I've been to 
Antarctica. I've been to all of them. So yeah, and let's see, what else can I tell you about 
myself? My favorite food. It' s a junk food though. It' s not an everyday food. My 
favorite food, pretzels --
Terri: Oh, I love pretzels too. I like salt. 
Interviewer: -- dipped in frosting. 
Terri: What? 
Interviewer: It is so good. It is so good because it's the salt from the pretzels and the 
sweet of the frosting. It is so good. But it's not an everyday kind of snack. So tell me 
about yourself. 
Terri: Well, like-- so like I like have a disability like a learning disability about like-- I 
still like -- but like I still like school and school is still like a fun place because I like 
education. 
Interviewer: Great, great. Well, thank you for telling me about that. Tell me about 
some of your hobbies too. 
Terri: Well, I like-- I've been singing since I was eight. 
Interviewer: Singing? 
Terri: Yeah. 
Interviewer: Oh. 
Terri: And like at my church we do like musicals and it's really fun. And I like 
drawing. I like playing a lot because I like have a good imagination, yeah. 
Interviewer: That's very cool. What are some of your favorite foods? 
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Terri: Like I like pasta a lot and like I like pizza and I also like salad and soup. 
Interviewer: You know where you need to go on vacation? 
Terri: Where? 
Interviewer: You need to go on an eating vacation to Italy. Pizza, pasta, salad, soup, 
that's -- they are awesome at that stuff over there. Very cool. What did you do for 
Christmas or for the holidays? 
Terri: We went to New Hampshire. We went to the Mount Washington Hotel. 
Interviewer: Oh, just your family? 
Terri: No, just for fun because it was really fun there like our cousins came and my 
mom's sister. 
Interviewer: Oh, neat. 
Terri: And my mom's mom. 
Interviewer: Oh, so there was a big group of you there together? 
Terri: Yeah. 
Interviewer: That sounds like a lot of fun. 
Terri: Yeah. 
Interviewer: So-- well, this was great. I'm so glad we had the chance to chat and get to 
know each other a little bit. 
Terri: Okay. 
Interviewer: So I want to talk just for a moment about explanations, okay? What would 
you say is an explanation? 
Terri: Like explaining things to people and like -- and showing them like what things 
are. 
Interviewer: Okay. Why do you think people need explanations? 
Terri: They sometimes need it because like it helps them to like explain things they need 
explain to other people and like it also gives them an idea of what it is. 
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Interviewer: Oh, I like that. Give them an idea of what it is, I like that. What --just off 
the top of your head, what are the parts of an explanation? 
Terri: Like it starts by like telling them what you're going to explain to them, then 
explaining it. And then kind of like seeing if they like get what you' re saying and like 
make sure they know what it's about. 
Interviewer: Very thorough. All right. One more question. 
Terri: Okay. 
Interviewer: How do you know when you've given a good explanation? 
Terri: Like people say, oh, I get it. And they like explain to you like, okay, I get this 
and this is good, thanks for explaining it to me. Like they tell you they know. 
Interviewer: Okay, wonderful. Well, you know, I'm so, so glad that we've had the 
chance to chat a little bit and get to know each other. Is there anything else about you 
that you want me to know? 
Terri: Not much else. 
Interviewer: No? Is there anything--
Terri: Oh, and I love reading. 
Interviewer: What's your favorite book? 
Terri: Well, I have like a list of seven books I have to read. 
Interviewer: That you have to read? They're your--
Terri: They're my goal like of reading. 
Interviewer: Do you know -- do you remember any of those books off the top of your 
head? 
Terri: Like one of them, I've started reading already called Enchanted Glass. And then 
I'm going to read a book called The Unfinished Angel. And then I can't remember what 
the other was called. I remember those two. 
Interviewer: Okay, very cool. Well, I'm going to be back to hang out some more and 
we're going to spend -- we're going to focus our time on explanations. But I liked this 
little talk, the get to know you talk and this was fun. So how does that sound to you? 
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Terri: That sounds good. 
Interviewer: Wonderful, all right. Well, thank you so much, Terri. 
Terri: Sure. 
Interviewer: And I'll see you soon. 
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Terri, Post Interview 
Interviewer: Verbally boring colors. You know how it goes. 
Terri: Yeah. 
Interviewer: Well, I know it's been a while since we 've seen each other. And I'm so 
excited to see you because I had a lot of fun working with you. And so I just wanted to 
wrap up and ask you a few questions about our experience together and just get your 
opinion. Would that be okay? 
Terri: Yeah. 
Interviewer: Great, all right. So can you tell me really quick off the top of your head, 
what do you think are the key elements of an explanation? 
Terri: The key elements of an explanation is the topic sentence, making sure that it' s 
focused, having details that are on topic and like making sure that it makes sense. 
Interviewer: Fantastic. And what makes giving an explanation difficult? 
Terri: You-- it' s sometimes hard to explain it after you haven' t like experienced it or 
like seen it really. It might be trickier. 
Interviewer: Okay. What do you know about giving an explanation now that you didn't 
know before we started working together? 
Terri: So what I know now is that an explanation -- it has to stay on topic. It has to be 
focused. It has to be sequential and it has to like have details. And it can't be like, I ate 
an ice cream cone and then like, hey, like put pizza on it because that wouldn't make any 
sense. But before when I didn' t know what an explanation was, I thought it was just like 
an -- like just writing some random sentences and putting them in order. 
Interviewer: Okay. What did you think about using the toys? 
Terri: It was fun. 
Interviewer: Yeah? 
Terri: Uh-huh. 
Interviewer: Anything else? 
Terri: Huh-uh. 
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Interviewer: No. It was just fun to use the toys? 
Terri: Yeah. 
Interviewer: Okay. Thinking about the whole experience, all the time that we spent 
together, what did you really like or really enjoy about that experience? 
Terri: Well, what I enjoyed was how like you did the -- when we -- I explained 
something, how you typed it on the computer how I said it like that was what I liked. 
Interviewer: Okay. Is there anything you want to me to know about your experience? 
Anything that I didn't ask about that you want to be sure that I know? 
Terri: Huh-uh. 
Interviewer: No, that' s it? 
Terri: Uh-huh. 
Interviewer: Wonderful. Terri, I cannot thank you enough. Thank you so much for 
participating. I had so much fun working with you. 
Terri: So like I have a question. Like how does this-- what does this do again? 
Interviewer: Okay. Well, here, let me turn all of this off. 
Terri: Okay. 
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Appendix M 
Images ofManipulative Toys Used 
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Airplane Bird House 
Birthday Cake Car 
Clock Hamburger 
Pirate Ship 
Pizza Sandwich 
Snowman Teepee 
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